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Model  Work  on  Broad-minded  co-operation  character- 
a  Model  Law  izes  the  work  of  framing  the  model 

public  utilities  bill  drawn  up  by  the 
National  Civic  h'ederation’s  department  of  regulation 
of  interstate  and  municipal  utilities,  under  the  chair¬ 
manship  of  Mr.  Emerson  McMillin.  In  addition  to  the 
time  and  study  of  Mr.  McMillin  and  his  associates,  more 
th.an  $50,000  in  money  has  been  spent  in  the  investigations 
made  in  connection  with  this  work.  Although  it  repre¬ 
sented  a  broad  consensus  of  views,  as  brought  to  virtual 
cmnpletion  by  the  committee  of  which  Mr.  McMillin  is 
chairman,  the  model  utilities  law  will  be  all  the  more  repre¬ 
sentative  by  reason  of  the  fact  that  before  it  reached  final 
form  there  were  enlisted  the  aid  and  e.xperience  of  the 
public  policy  committee  of  the  National  Electric  Light  As¬ 
sociation,  of  which  Mr.  .\rthur  W  illiams  is  chairman, 
and  of  the  corresponding  committee  of  the  American  Elec¬ 
tric  Railway  Association.  It  is  likely  that  within  a  few  weeks 
the  joint  sub-committee  representing  these  associations 
will  be  ready,  so  far  as  it  is  concerned,  to  report  the  bill 
as  being  in  shape  for  final  approval.  It  is  a  good  omen 
that  the  corporation  representatives  who  have  aided  in  the 
preparation  of  the  bill  have  given  the  most  painstaking 
support  to  the  labors  of  Mr.  McMillin’s  committee  and, 
instead  of  holding  back  or  denouncing  the  whole  undertak¬ 
ing,  have  made  available  the  benefit  of  their  united  practical 
experience  in  the  conduct  of  public  utilities  business.  Alto¬ 
gether  no  better  example  than  this  could  be  cited  of  the 
possibilities  of  broad,  helpful  co-operation,  and  the  measure 
which  is  the  result  of  this  work  and  the  spirit  back  of  it 
should  indeed  be  a  model  one. 


Transmission-  With  the  development  of  the  high-ten- 

Line  Stresses  sion  transmission  line,  both  electrically 

and  mechanically,  has  come  a  marked 
increase  in  its  commercial  and  economic  importance. 
Formerly  the  line  construction  received  little  attention  from 
the  engineer,  but  recently  it  has  received  more  careful  de¬ 
sign  and  consideration.  Not  only  have  the  initial  dimen¬ 
sions  and  stresses  during  erection  come  in  for  measure¬ 
ment  and  analysis,  but  the  stresses  which  are  likely  to  be 
incurred  in  the  event  of  a  rupture  of  one  or  more  con¬ 
ductors  have  also  been  studied.  The  latter  question  has  al¬ 
ready  been  outlined  in  our  columns.  In  this  issue  is  pub¬ 
lished  a  more  detailed  discussion  of  the  subject  by  Mr. 
R.  S.  Brown.  It  is  .shown,  among  other  things,  that  if  the 
initial  normal  tension  on  the  wire  or  wires  is  known  and 
also  the  stiffness  of  the  towers,  the  deflection  of  the  towers 
following  a  rupture  can  he  closely  estimated,  provided  they 
<lo  not  exceed  the  elastic  limit.  In  cases  of  this  kind  it  is 


important  to  make  such  predeterminations  and  take  such 
precautions  as  will  prevent  an  accident  to  a  wire  from 
wrecking  a  section  of  the  tower  line. 


For  a  Commission  That  a  commission  on  steam-railway 
on  Electrification  electrification,  as  proposed  by  Mr. 

Frank  J.  Sprague  to  the  New  York 
Railroad  Club  last  week,  could  accomplish  work  of  great 
value  is  beyond  doubt.  This  fact  becomes  all  the  more 
evident  when  it  is  noted  that  the  proposal  not  only  con¬ 
templates  technical  investigation  to  determine  what  systems 
are  best  suited  to  particular  conditions,  but  also  includes 
consideration  of  methods  of  enabling  the  railroads  to  finance 
electrification  work  and  the  purchase  of  electrical  equip¬ 
ment.  This  latter  problem  is  greater,  in  the  minds  of  rail¬ 
way  officials,  than  are  the  technical  problems.  Show  them 
how  to  get  the  money,  and  the  steam  roads  will  be  quick 
to  carry  out  their  own  or  the  better  plans  that  a  commission 
may  recommend.  Electrical  interests  are  willing  to  pay  the 
expenses  of  an  electrification  commission  and  to  aid  the 
railways  in  financing  plans  that  it  may  recommend.  These 
are  further  reasons  why  Mr.  Sprague’s  proposal  is  entitled 
to  the  approval  of  public  opinion,  as  well  as  the  heartv 
support  of  the  railroad  companies. 


A  Hint  to  Associa-  An  opportunity  to  render  the  best 
tion  Secretaries  kind  of  humanitarian  service  as  well 
as  to  provide  an  interesting  feature 
for  the  ordinary  technical  program  is  afforded  secretaries 
and  other  association  officials  in  charge  of  meetings,  if 
they  will  arrange  to  have  some  experienced  physician 
demonstrate  with  a  volunteer  subject  modern  methods  of 
resuscitation  from  electric  shock.  .\  Western  association 
of  central-station  oi)erators  carried  out  this  plan  at  a  meet¬ 
ing  last  year,  and  following  its  example  a  number  of  elec¬ 
trical  organizations,  including  state  conventions.  .\.  1.  E.  E. 
and  N.  E.  L.  A.  sections,  etc.,  have  since  taken  advantage 
of  the  idea.  At  the  session  referred  to  the  company  oper¬ 
ating  in  the  large  city  where  the  convention  was  held 
donated  the  services  of  its  regular  physician  to  demonstrate 
the  Schaefer  one-man  method  of  resuscitation.  With  the 
aid  of  a  volunteer  subject  from  the  company’s  staff  the 
physician  went  through  the  motions  of  a  real  injury  case, 
meanwhile  explaining  to  the  interested  audience  the  rea¬ 
sons  for  each  movement,  position  of  the  hands,  frequency 
of  respiration  pressure,  etc.  .\fter  the  demonstration  and 
lecture  many  pointed  (piestions  were  asked.  It  is  safe  to 
say  that  every  man  present  in  that  audience  received  a 
better  understanding  of  the  practical  method  of  resuscita- 
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tion  than  he  could  ever  have  obtained  from  a  printed 
explanation,  however  lucid.  After  the  meeting  the  appre¬ 
ciative  comment  heard  among  the  utility  operators  proved 
the  profit  and  interest  with  which  the  physician’s  talk  had 
been  followed.  As  several  managers  freely  declared,  the 
instruction  received  was  itself  alone  well  worth  the  expense 
of  coming  to  the  convention  from  the  extreme  corners  of 
the  State,  as  these  men  had  done.  Aside  from  the  incal¬ 
culable  humanitarian  value  of  the  demonstration,  one  man 
was  heard  to  put  a  money  figure  on  the  information  he 
obtained  which  would  have  defrayed  the  expenses. of  the 
whole  convention.  Many  expressed  regret  that  it  could 
not  be  made  mandatory  for  every  central-station  operator 
in  the  State  to  be  present,  although  in  point  of  fact  the 
attendance  was  unusually  large  as  a  direct  result  of  the 
notice  the  resuscitation  feature  had  received.  Right  here 
is  suggested  a  very  practical  plan  for  stimulating  interest 
in  state  association  affairs  among  the  smaller  cities  and 
towns  which  are  not  ordinarily  represented  at  the  meetings. 
By  suitable  preliminary  notices  scattered  broadcast  to 
every  prospective  member,  featuring  the  resuscitation 
demonstration  and  its  money  value  alone  to  the  small 
operator,  interest  will  be  created  and  attendance  assured 
on  a  scale  which  it  would  be  difficult  and  probably  impossible 
to  secure  in  any  other  way. 


A  Remarkable  Turbine  Efficiency 

The  report  on  the  test  of  a  pair  of  6000-hp  turbines  else¬ 
where  in  our  columns  is  altogether  so  remarkable  that  it 
is  deserving  of  thorough  examination.  Ordinarily  speak¬ 
ing,  water  turbines  seldom  show  efficiencies  exceeding  85 
per  cent,  and  at  anything  but  the  most  advantageous  gate 
opening  80  per  cent  is  not  an  uncommon  figure.  The  wheels 
of  the  present  test  operate  under  the  fairly  good  head  of 
49  ft.  They  are  large  vertical-shaft  turbines  and  there¬ 
fore  obtain  some  advantage  in  the  matter  of  friction.  The 
performance  shown  by  the  wheels  is  from  any  standpoint 
very  remarkable.  The  maximum  efficiency  rises  to  between 
93  and  94  per  cent  and  remains  above  90  per  cent  from 
about  80  per  cent  load  up  to  full  load,  after  which  it  drops 
off  raj)idly.  The  rise  in  efficiency  toward  this  maximum 
is  extremely  steady  and  the  wheels  pass  80  per  cent  effi¬ 
ciency  at  half  load.  Great  care  seems  to  have  been  taken 
in  the  test  to  eliminate  sources  of  error  in  the  weir  meas¬ 
urement,  so  that  while  the  figures  given  are  so  extraordi¬ 
narily  high  as  to  require  critical  examination,  there  seems  to 
be  no  good  reason  to  hold  them  in  question,  particularly  in 
view  of  the  very  excellent  results  obtained  with  a  smaller 
model  of  the  same  type  in  the  Holyoke  testing  flume  where 
years  of  experience  have  taught  the  precautions  necessary 
to  exact  measurements. 

The  results  obtained  seem  to  be  attributable  to  very  care¬ 
ful  design  and  manufacture  helped  out  by  skill  in  placing  the 
'vheels.  In  arranging  the  draft  tubes  particular  care  was 
taken  to  avoid  as  far  as  possible  the  eddies  which  are  known 
to  have  a  serious  effect  on  turbine  efficiency.  The  impor¬ 
tance  of  these  minor  details  is  shown  in  the  slight  but  very 
plain  difference  observable  in  the  tests  of  two  similar  tur¬ 
bines.  The  one  that  gave  the  lower  efficiency  discharged 


slightly  to  one  side  of  the  tailrace,  producing  some  eddies, 
and  these  seem  to  be  apparent  to  the  extent  of  i  or  2  per  cent 
in  the  efficiencies  obtained.  It  is  not  at  all  unlikely  that 
unsatisfactory  efficiencies  are  the  result  of  incorrect  design 
of  the  approaches  and  exits  quite  as  much  as  of  any  fault 
in  the  runner  or  its  immediate  casing.  Be  that  as  it  may, 
the  high  value  obtained  for  the  efficiency  shows  clearly 
*  enough  that  extreme  care  pays  in  work  of  this  kind,  for  the 
gain  in  efficiency  is  a  permanent  asset  of  the  plant  and  well 
worth  the  bonus  paid. 


Electromagnetic  Induction  and  Relative  Motion 

Faraday  showed  some  eighty  years  ago  that  when  a 
permanent  magnet  in  the  form  of  a  rod  or  cylinder  is 
touched  by  a  wire  at  two  points,  one  at  the  center  and  the 
other  at  a  polar  extremity,  an  electric  current  will  be  pro¬ 
duced  in  the  wire.  The  device  constituted  not  only  the 
earliest  form  of  rotative  dynamo-electric  machine  but  also 
the  earliest  form  of  commutatorless  direct-current  machine. 
A  nice  question  forthwith  arose  as  to  whether  the  generated 
emf  had  its  seat  in  the  wire  or  in  the  magnet.  That  is, 
when  the  magnet  was  rotated  about  its  axis,  did  it  carry 
its  magnetic  field  bodily  with  it,  like  an  invisible  brush 
fastened  on  each  pole,  so  that  the  rotating  brush  of  mag¬ 
netic  field  cut  the  stationary  wire,  or  did  the  magnetic  field 
stand  motionless  in  space,  so  that  not  the  wire,  but  the 
substance  of  the  rotating  magnet,  was  cut?  Faraday  him¬ 
self  inclined  to  the  latter  view.  The  discussion  has  gone 
on  ever  since,  and  a  large  literature  of  controversy  has  been 
built  upon  the  question.  The  question  is  not  of  merely 
theoretical,  speculative  or  academic  interest,  because  the 
various  theories  of  action  propounded  have  led  their  cham¬ 
pions  to  experiment  on  a  fairly  large  scale,  with  the  result 
that  much  good  apparatus  has  been  wasted  on  the  scrap- 
heap  and  many  abortive  machines  have  appeared  in  en¬ 
gineering,  all  of  which  would  have  been  obviated  if  a 
sound  and  convincing  underlying  theory  of  the  matter 
could  have  been  formulated  and  generally  accepted.  Where 
theory  is  defective,  all  kinds  of  economic  wastes  and  errors 
originate. 

In  an  article  recently  published  in  the  Physical  Revieze, 
Prof.  S.  J.  Barnett  shows-  that  not  one  of  the  experimen¬ 
tal  methods  hitherto  proposed  for  settling  the  question  at 
issue  is  competent  to  furnish  a  decision.  The  results  could 
always  be  explained  on  either  hypothesis.  A  favorite  pro¬ 
posed  experiment  has  been  to  rotate  the  rod  magnet  about 
its  axis,  inside  a  concentric,  stationary,  cylindrical  conden¬ 
ser  or  Leyden  jar,  the  armatures  of  which  could  be  mo¬ 
mentarily  joined  by  a  short  wire.  It  was  argued  that  if  the 
field  rotated  with  the  magnet  the  emf  induced  in  the  join¬ 
ing  wire  would  charge  the  condenser,  so  that  the  charge 
thus  bottled  up  would  settle  the  question,  because  if  the 
field  remained  at  rest  the  wire  would  not  be  cut  and  the  con¬ 
denser  would  receive  no  charge.  But  the  article  shows 
that  this  reasoning  is  wrong.  No  charge  should  appear  in 
the  condenser  on  either  hypothesis.  In  fact,  when  a  mag¬ 
netic  field  is  moved  through  the  air,  or  through  a  vacuum, 
an  emf  is  induced  in  the  air  or  vacuum  during  the  motion, 
although  no  means  present  themselves  for  rendering  the 
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emf  apparent.  It  is  only  when  the  moving  field  cuts  a  wire 
or  conductor  that  the  emf  can  be  rendered  evident  by  means 
of  a  galvanometer  or  electrometer.  When,  therefore,  the 
magnet  is  rotated  inside  a  coaxial  Leyden  jar  the  emf 
induced  by  the  motion  of  the  flux  through  the  glass,  assum¬ 
ing  that  the  field  rotates,  is  exactly  the  same  as  that  gener¬ 
ated  in  the  wire  that  connects  .the  two  tinfoil  coatings  and 
has  the  opposite  polarizing  tendency.  Consequently,  the 
resulting  charge  is  nil,  just  as  though  the  flux  did  not 
rotate.  This  conclusion  was  confirmed  by  actual  trial, 
within  the  limits  of  experimental  error. 

We  still  need  some  experimental  means  of  settling  this 
time-honored  question.  Meanwhile,  for  engineering  pur¬ 
poses,  we  shall  not,  perhaps,  go  wrong  if  we  assume  that  the 
field  rotates  bodily  with  the  magnet;  so  that  the  emf  resides 
in  the  wire.  Nevertheless,  until  the  question  is  decided 
satisfactorily  it  will  be  well  to  regard  all  such  questions 
with  due  circumspection. 

Minority  Report  on  Patents 

The  minority  report  of  the  House  patent  committee,  pre¬ 
sented  elsewhere  and  dealing  with  the  Oldfield  substitute 
bill,  is  essentially  a  negative  document  so  far  as  construc¬ 
tive  reform  of  our  patent  system  is  concerned.  Although 
acting  principally  to  obstruct  efforts  tow’ard  the  solution 
of  a  problem  affecting  the  national  welfare,  yet,  it  serves 
to  emphasize  the  futility  of  such  pernicious  and  piecemeal 
hacking  at  a  great  subject,  without  adequate  preparation 
or  consideration.  Much  emphasis  is  laid  by  the  minority 
upon  the  testimony  given  at  the  hearings  last  fall  and  the 
alleged  failure  to  disclose  real  evils  or  abuses  under  the 
present  system.  It  should  be  remembered  that  through¬ 
out  this  whole  period  of  agitation  a  strong  lobby  has  been 
maintained  in  Congress  in  the  interest  of  manufacturers 
who  apparently  want  the  present  situation  undisturbed. 
The  members  of  this  lobby  w’ere  active  in  securing  wit¬ 
nesses  to  appear  before  the  committee  who  would  present 
the  strongest  case  against  the  Oldfield  bill,  particularly  in 
relation  to  the  proposed  annulment  of  the  right  to  fix  resale 
prices.  In  other  words,  much  of  the  testimony  came 
neither  voluntarily  nor  from  non-partisan  sources. 

This  incident  once  more  emphasizes  the  need  of  compe¬ 
tent,  broad-minded,  detached  study  of  our  patent  system 
by  a  commission  composed  of  men  whose  qualifications 
and  positions  are  such  that  no  taint  of  self-interest  or 
partisanship  could  .be  attached  to  their  conclusions.  Fur¬ 
thermore,  it  is  largely  futile  to  sit  in  Washington  and  hold 
open  hearings  for  all  comers,  when  obviously  there  are 
many  individuals  living  at  great  distances  who  are  highly 
competent  to  discuss  the  subject  and  present  a  host  of  per¬ 
tinent  facts,  but  are  prevented  from  doing  so  on  account 
of  lack  of  time  or  by  reason  of  the  considerable  expense 
of  appearing  in  Washington  and  waiting  to  be  heard.  Of 
all  those  who  appeared  in  person  before  the  committee,  in¬ 
ventors  themselves  formed  a  very  small  proportion;  law¬ 
yers  and  manufacturers  were  in  the  majority.  It  would 
be  unfair  to  claim  that  any  group  or  factor  of  interest  in 
this  complex  situation  should  not  have  a  full  hearing,  but 
we  protest  most  emphatically  against  “padded  returns.” 


Let  all  be  heard,  and  let  it  be  certain  that  all  are  heard. 
Then  let  such  a  commission  as  we  have  frequently  sug¬ 
gested  take  the  whole  case  under  consideration  and  recom¬ 
mend  the  needed  legislation,  at  the  same  time  making  an  ex¬ 
haustive  report  for  the  information  of  the  public  at  large 
which  shall  command  respect  and  bear  the  weight  of  emi¬ 
nent,  disinterested,  non-partisan  authority. 

More  Light  on  Transmutation 

An  interesting  aftermath  of  the  reputed  transmutation  of 
hydrogen  into  neon,  on  which  we  commented  a  few  weeks 
since,  now  appears  in  the  scientific  journals  abroad.  Pro¬ 
fessors  Collie  and  Patterson  recently  intimated  that  a  sus¬ 
piciously  large  number  of  coincidences  appear  between  the 
spectra  of  neon  and  hydrogen  when  the  secondary  spectrum 
of  the  latter  gas  is  examined.  Twenty  of  the  more  intense 
lines  of  neon,  in  fact,  fall  within  a  quarter  of  an  Angstrom 
unit  of  hydrogen  lines,  and  including  the  fainter  neon  lines 
there  are  fifty-seven  such  cases.  Three  neon  lines  also  fall 
very  close  to  helium  lines,  and  one  neon  line  quite  closely 
coincides  with  an  oxygen  line.  The  array  of  facts  as 
marshaled  by  Messrs.  Collie  and  Patterson  is  very  striking 
to  one  unacquainted  with  the  details  of  spectroscopic  re¬ 
search,  and  while  they  did  not  in  so  many  words  say  that 
such  neon  lines  are  commonly  present  as  part  of  the  sec¬ 
ondary  spectrum  of  hydrogen,  the  implication  was  quite 
unmistakable. 

The  challenge  issued  by  Messrs.  Collie  and  Patterson  was 
promptly  taken  up  by'  Professor  Fowler,  the  well-known 
spectroscopic  expert,  who  proceeded  to  outline  a  few  facts, 
pointing  out  that  within  the  range  investigated  the  second¬ 
ary  spectrum  of  hydrogen  has  somewhat  more  than  700 
lines  while  that  of  neon  has  260,  of  which  more  than  one- 
third  are  of  considerable  brightness.  With  this  degree  of 
complexity  a  large  number  of  coincidences  within  a  quarter 
of  a  unit  ought  to  be  expected.  Furthermore,  a  quarter  of 
a  unit  is  a  large  gap  in  modern  spectroscopy,  particularly 
when  variations  are  both  plus  and  minus.  There  must  be 
coincidence  within  a  few  hundredths  of  a  unit  before  the 
question  of  identity  can  be  seriously  considered,  and  Pro¬ 
fessor  Fowler  shows  that  within  a  range  of  0.05  unit  there 
are  only  six  nearly  coincident  lines  out  of  the  many  hun¬ 
dreds  of  hydrogen  and  neon  spectra,  while  within  the  same 
range  there  are  thirteen  near  coincidences  with  the  complex 
iron  spectrum.  Moreover,  none  of  the  near  coincidences 
are  made  more  striking  by  resemblance  in  the  physical  char¬ 
acter,  grouping  or  interrelations  of  the  line.  Professor 
Fowler  therefore  concludes  that  the  near  coincidences  are 
wholly  casual,  such  as  may  be  found  over  and  over  again 
in  the  spectroscopic  study  of  the  elements. 

The  Collie-Patterson-Fowler  discussion  is  a  valuable 
study  in  the  nature  of  scientific  evidence,  and  it  points  the 
moral  of  exceeding  caution  in  trying  to  draw  conclusions 
from  loosely  gathered  data.  It  is  to  be  regretted  that  a 
clear  case  of  transmutation,  of  which  everyone  recognizes 
the  possibility,  has  not  yet  been  observed,  but  it  looks  very 
much  as  if  the  present  instance  must  be  added  to  the  list  of 
similar  scientific  mares’  nests  which  have  disclosed  them¬ 
selves  in  the  past. 
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The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field- 
Reports  of  Meetings — Commission  Findings,  Etc. 


Damage  to  Omaha  Electric  Service  Systems  by 
Tornado 

(  Hy  Telegraph. ) 

Althougli  tlie  tornado  of  Marcli  23  which  swept  diagonally 
across  the  city  of  Omaha,  Xeb.,  did  not  touch  the  business 
district,  electrical  interests  in  the  storm  area  suffered 
severely,  h'very  house  in  the  path  of  the  tornado  was  either 
demolished  or  wrecked  so  badly  as  to  prevent  use  of  elec¬ 
tricity  until  rehabilitation  is  commenced.  It  is  estimated 
that  at  least  1500  homes  of  both  rich  and  poor  were  de¬ 
stroyed  or  damaged,  and  at  a  conservative  estimate  at  least 
500  of  these  were  consumers  of  electricity. 

In  the  cyclone  district  the  Omaha  Electric  Light  &  Power 
Company  estimates  the  loss  of  about  20,000  incandescent 
lamps  from  its  circuits.  Xot  only  will  it  be  deprived  of  the 
resulting  revenue,  but  lines,  poles  and  even  meters  were 
strip|)ed  from  their  fastenings  and  carried  away  by  the  wind. 
In  all,  about  400  poles  carrying  overhead  transmission  lines 
were  blown  down,  d  he  tornado,  which  was  limited  to  a 
jiath  about  four  to  six  blocks  wide,  caused  a  direct  loss  of 
from  $25,000  to  $30,000  to  the  Omaha  central-station  com¬ 
pany,  not  including  the  resulting  loss  in  revenue. 

The  storm  belt  divided  the  city  into  east  and  west  sec¬ 
tions.  The  district  on  the  west  is  supplied  through  two  sub¬ 
stations  which  are  fed  from  the  central  station  located  on 
the  east  side.  I'lie  substations  were  thus  immediately  cut  off 
from  the  source  of  supply  by  the  passage  of  the  storm,  and 
the  west  and  north  districts  of  the  city  were  therefore  left 
without  service.  .-Ml  of  the  lines  in  the  business  district 
which  were  damaged  or  interrupted  were  in  working  con¬ 
dition,  however,  by  noon  of  Monday,  the  following  day. 
One  substation  was  directly  in  the  path  of  the  storm  but 
l)assed  through  unharmed,  although  buildings  surrounding 
it  were  razed.  Two  large  poles,  each  36  in.  in  diameter,  just 
outside  of  the  substation  building,  which  supported  the  in¬ 
coming  transmission  line,  were  snapped  off'  at  the  surface  of 
the  ground. 

Emergexcy  Methods  Used  to  Restore  Service 

To  Mr.  H.  A.  Holdrege,' general  manager  of  the  Omaha 
Electric  Light  &  Power  Company,  congratulations  are  due 
for  so  quickly  re-establishing  service  despite  the  extent  of 
the  damage.  The  first  repair  work  consisted  of  dead-ending 
feeders  running  across  the  demolished  district,  clearing  up 
feeder  circuits  which  were  usable,  and  establishing  new 
leader  circuits  to  the  west  side  of  the  city  through  the  stand¬ 
ing  lines  in  the  north  and  south  ends.  Fully  two-thirds  of 
the  customers  who  were  cut  off  from  the  central-station  lines 
during  the  storm  thus  had  service  restored  in  twelve  hours. 

The  suburban  towns  of  Benson,  Dundee  and  Florence, 
which  were  dependent  on  the  two  substations  in  the  western 
district  of  Omaha,  were  supplied  with  power  by  Tuesday. 
South  Omaha’s  electric  service  was  re-established  Sunday 
night.  Ralston,  a  suburban  town  to  the  south  of  Omaha, 
which  was  supplied  with  electricity  from  the  Omaha  com¬ 
pany’s  system,  was  completely  demolished.  The  Nebraska 
Traction  Company,  running  between  Papillion  and  Omaha, 
suffered  severe  loss  to  its  lines,  but  resumed  operation  as 
soon  as  connection  was  obtained  with  the  Omaha  Electric 
Light  Power  Company’s  circuits. 

An  electric  sign  about  35  ft.  square  on  the  roof  of  a  build¬ 
ing  at  I'ourteenth  and  I'arnam  Streets  was  whisked  out  of 


sight  in  an  instant  by  an  eddy  current  from  the  tornado 
while  Mr.  I.  B.  Zinman,  contract  agent  of  the  Omaha  Elec¬ 
tric  Light  &  Power  Company,  was  watching  it. 

Storm  D.vmage  to  Other  Electrual  Lnterests 

The  electric  garage  of  Messrs.  1).  B.  Barkalow  and  G.  M. 
Redick,  at  Fortieth  and  Farnam  Streets,  was  almost  entirely 
demolished.  It  was  a  two-story  structure  132  ft.  wide  and 
90  ft.  deep.  About  fifty  Baker  Electric  and  Rauch  &  Lang 
cars  were  being  garaged  at  the  time  of  the  storm,  and 
probably  thirty  of  these  cars  were  completely  destroyed. 
The  electric  hoist  in  the  garage  building  was  also  de¬ 
molished,  but  the  charging  plant  is  intact  and  will  be  in 
operation  in  about  a  week  under  a  temporary  structure. 
Occupancy  of  this  building  was  shared  by  the  Orr  Motor 
Sales  Company. 

Among  Omaha  electrical  men  who  suffered  personal  losses 
in  the  tornado  were  Messrs,  Waldemar  Michaelsen,  city 
electrician;  F.  A.  Nash,  president  of  the  Omaha  Electric 
Light  &  Power  Company;  \V.  W.  Sherwood,  an  electrical 
contractor,  and  E.  S.  Schurig,  who  operates  the  Standard 
Electric  Company.  The  houses  of  the  latter  two  gentlemen 
were  completelv  demolished  and  Mr.  Sherwood’s  baby  was 
killed. 

Both  the  Postal  and  the  Western  Union  telegraph  com¬ 
panies  suffered  severe  losses.  Lines  were  down  in  all  direc¬ 
tions  and  messages  were  accepted  only  subject  to  indefinite 
delay.  A  special  tribute  should  be  paid  to  the  telephone  girls 
of  the  night  shift  at  the  Webster  Exchange  of  the  Nebraska 
I'elephone  Company  for  their  heroic  work  on  the  night  of 
the  tornado.  M’hen  the  storm  struck  the  district  super¬ 
vised  by  this  exchange  most  of  the  lamps  on  the  boards 
Hashed  up  owing  to  permanent  grounds.  When  these  were 
removed  the  girls  answered  the  calls  the  rest  of  the  night 
while  their  own  arms  were  slashed  with  flying  glass.  The 
])ublic  waiting  room  was  meanwhile  turned  into  a  hosjiital, 
and  the  operators’  retiring  room  was  used  as  a  temporary 
morgue  with  the  operators  themselves  acting  as  nurses. 
Major  Hartman,  in  charge  of  the  Fort  Omaha  hospital 
corps,  attended  the  patients  here.  Three  telephones  for 
public  use  were  installed  outside  of  the  building  with  spe¬ 
cial  supervision  to  avoid  confusion  of  operators.  This  ex¬ 
change  building  was  in  the  center  of  the  worst  storm 
damage,  but  remained  itself  untouched  except  for  having 
all  its  windows  broken,  .\bout  550  telephones  will  be  out 
of  service  in  the  two  exchanges  until  rehabilitation  com¬ 
mences. 

Special  construction  men  were  imported  from  St.  Louis, 
Kansas  City  and  Sioux  City  to  take  charge  of  repairs  to 
the  outdoor  plant.  Pole  lines  and  cables  lay  strewn  around 
the  streets.  In  places  where  cables  emerged  from  under¬ 
ground  conduits  the  tornado  had  pulled  out  long  strands  so 
that  the  extent  of  damage  to  the  underground  cables  is  un¬ 
known.  Cross-arms  were  left  fastened  to  wires  in  some 
instances,  while  the  poles  had  disappeared.  In  other  places 
junction  boxes  only  were  seen  suspended  from  wires.  Con¬ 
siderable  progress  had  been  made  toward  putting  all  avail¬ 
able  telephones  in  service  by  Tuesday.  The  telephone  com¬ 
pany  also  aided  in  bringing  order  out  of  chaos  by  advertising 
in  all  editions  of  the  local  papers  asking  persons  without 
telephones  to  leave  their  addresses  with  the  telephone  com- 
panv  so  that  they  could  be  reached  hv  their  friends  if 
desired. 
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Flood  and  Wind  Damage  in  the  Middle  West 

It  is  impossible  at  the  present  writing  to  give  even  an 
approximate  estimate  of  the  damage  to  electric  equipment 
throughout  Ohio,  Indiana,  Illinois,  Iowa  and  Nebraska  occa¬ 
sioned  by  windstorms  and  floods  in  these  States  on  March 
21  and  23.  It  is  believed,  however,  that  property  loss  in 
Dayton,  Ohio,  alone  will  reach  several  million  dollars  on 
account  of  a  flood  of  water  from  8  ft.  to  20  ft.  deep,  start¬ 
ing  on  March  23.  It  is  stated  that  as  many  as  9000  tele- 
grai)h  and  telephone  poles  were  broken  as  a  result  of  the 
windstorm  on  March  21.  I'his  storm  covered  a  territory 
extending  southwest  from  Lake  Erie  to  Kansas  City,  a  dis¬ 
tance  of  1200  miles,  and  about  250  miles  wide. 

I  ransmission  lines  owned  by  the  Public  Service  Company 
of  Northern  Illinois  and  used  for  supplying  energy  to  the 
outlying  districts  of  Chicago  were  damaged  by  the  storm. 
North  Shore  districts,  which  are  supplied  with  electricity 
by  the  Waukegan  and  Evanston  generating  stations,  were 
cut  off  from  both  sources  of  supply  for  about  seven  hours 
by  the  failure  of  pole  lines.  A  transmission  line  connecting 
two  southern  suburbs  of  Chicago  was  put  out  of  service  for 
twelve  hours  owing  to  fourteen  poles  having  been  blown 
down. 

'I'he  Bell  Telephone  officials  reported  that  the  only  line 
which  was  in  service  out  of  Chicago  after  the  storm  of 
-March  21  was  the  underground  route  to  Milwaukee.  The 
telegraph  and  telephone  companies  had  not  fully  recovered 
from  the  February  21  storm  (see  Electrical  World  of  March 
I  and  March  22)  when  the  storm  of  March  21  struck  the 
Great  Lakes  district. 

still  more  severe  storm  was  that  of  March  23.  The 
first  reports  relative  to  the  second  storm  indicated  that 
it  was  characterized  by  a  tornado  of  great  violence  and  that 
there  had  been  distressing  loss  of  life  and  property  in  the 
.States  of  Nebraska,  Iowa,  Illinois,  Indiana  and  Ohio. 
The  greatest  loss  of  life  has  been  reported  in  Dayton,  Piqua 
and  Columbus,  Ohio,  and  in  Peru,  Indianapolis  and  Brook- 
ville,  Ind.,  and  Omaha.  Neb. 

In  Milwaukee  early  on  March  24  a  terrific  wind  and 
rain  storm  did  much  damage.  It  is  reported  that  the  large 
“Ciimbels”  electric  sign  described  briefly  in  the  Electrical 
li’orld  of  March  15  was  blown  down,  the  large  steel  frame, 
160  ft.  long  and  77  ft.  high,  landing  on  top  of  a  hotel. 

In  Terre  Haute,  Ind.,  many  were  killed  and  injured  by 
the  storm  of  March  23  and  March  24.  The  storm  was 
most  violent  during  the  night,  and  the  city  was  further 
crippled  by  the  interruption  of  electric-light  and  street- 
railway  service. 


Maine  Public  Utilities  Commission 

A  bill  to  create  a  board  of  public  utilities  has  been 
ordered  engrossed  by  the  Maine  Legislature.  The  bill  closely 
resembles  the  Wisconsin  public  utility  commission  act.  The 
board  is  to  be  composed  of  three  members,  with  a  clerk 
and  an  assistant.  The  first  three  members  are  to  be  ap¬ 
pointed  by  the  Governor  and  Council  for  terms  of  seven, 
five  and  three  years,  the  Governor  designating  the  chair¬ 
man  and  succeeding  members  for  seven-year  terms.  The 
present  Board  of  Railroad  Commissioners  and  the  State 
Water  .Storage  Commission  will  be  abolished.  The  new 
commission  will  have  the  regulation  of  all  public  utilities 
in  tbe  State,  including  railroads,  electric  service  and  tele¬ 
phone  companies,  water  companies  and  water  districts.  The 
chairman  will  receive  a  salary  of  $5,000.  the  other  two 
members  $4000  each,  the  clerk  $2,500.  and  the  assistant 
$1,500.  Before  the  bill  reached  its  present  stage  a  number 
of  amendments  were  rejected,  including  those  that  cities, 
towns  and  corporations  operating  water  and  electric  com¬ 
panies  should  not  be  included  and  that  the  commissioners 
should  be  elected  first  by  the  Legislature  and  after  the  first 
appointments  by  the  direct  vote  of  the  people. 


Proposed  Amendments  to  New  York  Insurance 

Laws 

Three  bills  introduced  by  Assemblyman  James  J.  Walker 
at  Albany,  N.  Y.,  and  referred  to  the  committee  on  insur¬ 
ance,  deal  with  subjects  of  much  interest  to  electrical  con¬ 
tractors  and  inspectors.  Bill  No.  89  would  amend  the  in¬ 
surance  law  in  relation  to  organizations  for  assisting  in  es¬ 
tablishing  insurance  rates.  Bill  No.  97  wonld  amend  this 
law  in  relation  to  organizations  for  assisting  underwriters 
in  insurance  business  generally.  Bill  No.  1716  would 
amend  the  insurance  law  by  making  it  a  misdemeanor  to  re¬ 
fuse  to  issue  a  fire  insurance  policy  on  property  on  the 
ground  that  the  electrical  installation  at  the  premises  has 
not  been  inspected  in  accordance  with  the  requirements  i)f 
any  underwriters’  association.  Mr.  Walker  is  chairman  i)f 
the  insurance  committee  of  the  .\ssembly. 


Co-operation  in  Railroad  Electrification 

In  discussing  the  general  subject  of  steam-railroad  elec¬ 
trification  before  the  New  York  Railroad  Club  on  March  20. 
Mr.  Frank  J.  Sprague  outlined  a  plan  for  a  technical  com¬ 
mittee  to  aid  the  steam  railroads  in  choosing  a  proper  sys¬ 
tem  of  electrification  and  in  buying  electrical  energy  and 
rolling  stock. 

The  speaker  stated  that  some  two  years  ago  he  came  to 
the  conclusion,  as  a  result  of  a  study  of  the  financial  advan¬ 
tages  of  electrical  operation,  that  the  time  had  come  when 
steps  could  be  taken  to  remove  the  unnecessary  asperities 
and  soften  the  differences  which  had  characterized  the 
advocacy  of  systems  and  to  determine  in  some  authoritative 
way  the  lines  along  which  the  future  development  should 
or  should  not  take  place.  At  first  it  was  thought  that  the 
American  Electric  Railway  -Association,  or  possibly  the 
American  Institute  of  Electrical  Engineers,  through  suit¬ 
able  committees,  could  be  instrumental  in  arriving  at  the 
necessary  conclusions,  but  such  committees  would  necessar¬ 
ily  be  composed  of  men  absorbed  in  their  individual  affairs 
and  their  conclusions  could  not  well  indicate  more  than  a 
general  review  of  what  had  been  accomplished ;  nor  could 
any  uncompensated  groiq)  of  men  of  the  necessary  ability 
and  experience  afford  to  give  the  time  for  radical  studies 
or  assume  the  great  responsibility  of  decisions  of  far-reach¬ 
ing  importance.  If,  therefore,  this  general  problem  ctjuld 
be  referred  to  representative  engineers  who  would  occupy 
a  confidential  relation  to  the  manufacturers,  their  engineers 
and  to  the  railway  companies,  and  who  would  be  made  the 
repositories  of  the  technical  advances  and  facts  peculiar  to 
the  individual  companies,  as  well  as  of  the  construction  and 
operating  facts  of  the  railway  installations  already  made, 
effective  conclusions  could  be  hoped  for. 

Even  with  a  settlement  of  system  and  demonstrated  ulti¬ 
mate  economy  of  operation  and  increase  of  capacity  denied 
to  steam  operation,  the  financial  problem  facing  the  railroad 
men  is  still  a  most  serious  one.  .Assuming,  therefore,  some 
general  agreement  as  to  standards,  electrification  would  be 
materially  advanced  if  the  burden  of  reliable  energy  supply 
at  a  reasonable  rate  and  with  ample  reserve  and  the  possible 
provision  of  rolling  stock  on  a  basis  of  usage  could  be 
undertaken  through  the  agency  of  outside  capital,  leaving 
the  railroads  only  the  minor  burden  of  supplying  fixtures 
along  the  right-of-way  and  co-operating  with  the  electrical 
companies  in  the  erection  of  general  energy  sup])ly  lines 
upon  their  own  property. 

In  conclusion  Mr.  Sprague  stated  that  the  principal  man¬ 
ufacturing  conqtanies  are  now  favorably  inclined  to  the 
creation  of  a  technical  commission  to  be  composed  of  dis¬ 
interested  engineers  of  wide  and  varied  experience  who 
shall  make  a  thorough  study  of  the  various  systems  of  elec¬ 
trification  as  applied  to  such  situation  or  situations  as  may 
be  taken  up:  that  they  are  prepared  to  bear  a  part,  or  if 
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necessary  to  meet  the  entire  expense  of  such  a  commission; 
that  they  are  in  favor  of  some  scheme  of  financial  develop¬ 
ment  which  shall  relieve  the  railroads  of  part  of  the  burden 
of  raising  capital,  and  finally  that  they  await  only  the  nec¬ 
essary  co-operation  of  railroad  officials  to  make  effective 
this*  joint  effort  to  avoid  the  heavy  costs  of  mistakes  due  to 
individual  judgment  on  the  threshold  of  a  great  electrical 
development  in  transportation. 


Changes  in  the  National  Electrical  Code 

The  electrical  committee  of  the  National  Fire  Protection 
Association  held  its  nineteenth  annual  meeting  on  March 
26  and  27,  1913,  in  New  York.  The  meeting,  at  which  the 
attendance  was  about  200,  was  the  largest  ever  held  by  the 
association. 

The  reports  by  the  various  committees  had  previously 
been  printed  in  the  association’s  bulletin,  and  at  the  meeting 
each  item  was  acted  upon  separately.  Some  of  the  more 
important  items  discussed  during  the  opening  day  are  given 
herein. 

Rule  3  (switchboards).  Section  b,  was  made  to  read  as 
follows:  “must  be  made  of  non-combustible  material.” 
This  change  eliminates  all  hard-wood  construction,  the  use 
of  which  has  previously  been  permitted  under  certain  con¬ 
ditions. 

In  Rule  4,  relating  to  resistance  boxes  and  equalizers, 
provision  was  made  for  the  use  of  incandescent  lamps  as 
resistors  in  series  with  other  devices  when  mounted  in 
porcelain  receptacles  upon  non-combustible  supports  and  so 
arranged  that  they  cannot  have  impressed  upon  them  a 
voltage  greater  than  that  for  which  they  are  rated. 

Rule  8,  Section  a,  referring  to  insulation  of  frames  of 
motors  operating  at  a  potential  of  less  than  550  volts,  was 
so  amended  that  permission  can  be  given  for  the  omission 
of  such  insulation,  in  which  case,  however,  the  frame  must 
be  permanently  and  effectively  grounded. 

The  proposed  changes  in  Rule  16,  Section  b,  in  regard  to 
tie  wires,  were  adopted  with  a  slight  change  in  wording 
so  as  to  bring  out  clearly  the  true  meaning. 

Rule  17,  Section  d,  had  been  changed  by  the  committee 
to  prevent  any  private  generating  plant  supplying  service 
to  more  than  one  building  except  by  special  permission. 
This  amendment  was  referred  to  the  pole-line  committee. 

Several  slight  changes  were  made  in  the  tables  of  allow¬ 
able  carrying  capacities  of  wires  contained  in  Rule  18, 
Section  a. 

The  use  of  metal  moldings,  referred  to  in  Rule  26,  Sec¬ 
tion  1,  is  now  allowed  for  circuits  carrying  up  to  1320  watts 
instead  of  660  waits. 

Rule  28,  Section  d,  referring  to  armored  cables,  was 
amended  to  read:  “must  be  equipped  at  every  outlet  with 
an  approved  outlet  box  or  plate.  At  exposed  ends  of 
conduit  (but  not  at  fixed  outlets),  where  wires  pass  from 
the  conduit  system  without  splice,  joint  or  tap,  an  approved 
fitting  having  separately  bushed  holes  for  each  conductor 
must  be  used.  Departure  from  this  rule  may  be  authorized 
by  special  permission.” 

The  report  of  the  committee  on  sockets  was  presented 
and  approved  by  the  meeting  as  printed  in  the  bulletin, 
except  for  some  minor  changes. 

During  the  discussion  of  this  report  Mr.  Joseph  G. 
Swallow,  superintendent  of  the  United  Electric  Light  & 
Power  Company,  New  York,  brought  out  some  points  in 
regard  to  the  250-watt  socket  commonly  used  on  lighting 
circuits  in  ordinary  interior  house  wiring,  which  points 
are  of  particular  interest  to  the  central-station  industry. 
The  speaker  referred  to  the  constantly  increasing  use  of 
various  heating  devices  consuming  from  a  few  watts  up  to 
500  watts  or  more.  These  devices  are  sold  without  any 
instructions  to  the  purchaser  as  to  the  proper  socket  to  use 
for  such  devices,  and  the  purchaser,  usually  ignorant  of  all 


electrical  matters,  will  take  for  granted  that  connections 
can  be  made  to  any  lamp  socket  available.  This  fact  has 
caused  much  trouble  to  the  company  represented  by  the 
speaker,  and  the  cost  to  the  company  on  account  of  such 
trouble  has  greatly  increased  during  the  last  few  months. 
Realizing  the  impossibility  of  educating  the  public  as  to  the 
use  of  proper  sockets  the  speaker  suggested  that  the  250- 
watt  sockets  should  be  replaced  by  660-watt  sockets. 

Though  it  was  generally  agreed  that  the  matter  is  of 
utmost  importance,  it  was  doubted  whether  such  a  course 
would  really  remedy  the  defect.  For  ordinary  lighting 
circuits  No.  18  wire  and  6-amp  fuses  are  usually  employed, 
and  it  would  not  under  any  circumstances  be  advisable  to 
operate  the  larger  heating  devices  on  such  circuits.  A 
suggestion  was  made,  however,  that  heating  devices  requir¬ 
ing  over  250  watts  should  be  furnished  with  plug  receptacles, 
which  would  in  a  measure  eliminate  the  present  trouble. 

The  meeting  considered  the  matter  of  too  great  impor¬ 
tance  to  dispose  of  at  the  present  conference  and  upon 
motion  by  Mr.  W.  H.  Blood,  Jr.,  it  was  referred  to  the 
socket  committee  for  investigation.  This  committee  will 
report  on  the  subject  to  the  electrical  committee  at  a  future 
meeting. 

Among  suggested  changes  in  the  code  was  one  amend¬ 
ment  to  Rule  68,  Section  d,  to  the  effect  that  the  rule  should 
read  as  follows:  “The  fuse  casing  must  be  sufficiently  dust- 
tight  so  that  lint  and  dust  cannot  collect  around  the  fusible 
wire  and  become  ignited  when  the  fuse  is  blown.  The 
fusible  wire  must  be  attached  to  the  terminals  in  such  a 
way  as  to  secure  a  thoroughly  good  connection.  The  sug¬ 
gested  change  consisted  of  the  omission  of  the  following 
words :  “and  to  make  it  difficult  for  it  to  be  replaced  when 
melted.” 

The  recommendation  of  the  electrical  committee  was 
to  refer  the  matter  to  the  switch  and  cut-out  committee 
for  consideration  and  report  at  the  next  biennial  meeting. 
Mr.  W.  H.  Merrill,  of  the  Underwriters’  Laboratories, 
pointed  out  that  no  member  of  this  committee  has  had  any 
field  experience  and  all  members  are  residents  of  the  same 
city,  in  which  city  the  matter  is,  owing  to  local  rules,  of  no 
considerable  interest.  On  this  account  the  speaker  moved 
that  the  switch  and  cut-out  committee  should  be  increased 
by  one  member  from  each  of  the  cities  of  New  York, 
Chicago,  Philadelphia  and  St.  Louis,  where  the  matter  is 
of  utmost  importance  and  interest  and  where  various  types 
of  fuses  are  in  use.  An  amendment  to  this  motion  was 
made  by  Mr.  H.  R.  Sargent,  of  the  General  Electric  Com¬ 
pany,  to  the  effect  that  the  sub-committee  should  report  to 
the  electrical  committee  at  the  next  biennial  meeting.  The 
amended  motion  was  passed  by  the  meeting.  The  matter 
is  consequently  suspended  for  two  years  with  the  object  of 
getting  the  proper  field  experience  so  as  to  be  able  intelli¬ 
gently  to  judge  the  merits  of  the  refillable  fuse.  No  pro¬ 
vision  was  made  as  to  methods  for  obtaining  this  field 
experience  by  the  sub-committee,  no  refillable  fuse  approved 
by  the  Underwriters  now  being  available  on  the  market. 

The  reports  of  other  special  committees  and  changes 
adopted  during  the  closing  sessions  will  be  referred  to  in 
a  later  issue. 


The  Gott  Patent  for  Submarine  Cable  Signaling 

Avoiding  the  use  of  the  siphon  recorder  formerly  re¬ 
quired  for  submarine  signaling,  ocean  cables  can  now  be 
operated  with  telegraph  sounders  like  ordinary  land  lines 
by  the  use  of  an  invention  of  Mr.  John  Gott,  of  Brighton, 
England,  engineer  for  the  Commercial  Cable  Company, 
described  in  United  States  patent  No.  1,056,533,  issued  to 
Mr.  Gott  March  18. 

It  is  well  known  that  reversed  currents  sent  rapidly 
through  a  long  submarine  cable  are  the  most  effective  in 
definition  as  received  at  the  distant  end,  each  successive 
impulse  having  the  effect  of  neutralizing  the  preceding  one. 
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In  Mr.  Gott’s  invention  every  unit  of  each  letter  is  there¬ 
fore  formed  by  a  reverse  current  so  that  in  no  case  during 
transmission  do  impulses  of  the  same  polarity  follow  one 
another.  At  the  receiving  end  these  reversed  units  of  the 
letters  are  so  transformed  that  the  alphabet  reappears  in 
Morse  characters  just  as  if  received  through  a  short  land 
line,  making  the  message  easy  to  read  and  transcribe. 

This  reversal  of  polarity  for  each  unit  of  the  letter  is  ob¬ 
tained  by  means  of  the  back-discharge  of  current  from  the 
cable  itself,  which,  having  considerable  energy,  is  able  to 
act  upon  a  polarized  relay  and  after  each  impulse  reverse 
the  polarity  for  the  following  signal.  Another  method  of 
reversing  the  polarity  for  successive  units  employs  a  trans¬ 
former  whose  primary  is  inserted  in  the  grounded  circuit  of 
the  split  or  double  battery.  Currents  induced  in  the  second¬ 
ary  actuate  a  polarized  relay,  insuring  the  successive  re¬ 
versal  of  the  impulses.  An  advantage  of  the  latter  method 
is  the  fact  that  on  making  contact  with  the  key  to  charge  the 
cable  the  battery  contact  in  the  relay  is  reinforced  at  the 
moment  the  key  is  depressed,  thus  insuring  perfect  trans¬ 
mission.  For  manual  sending  an  ordinary  Morse  key  is 
used,  while  for  automatic  sending  from  a  prepared  perfor¬ 
ated  slip  the  Wheatstone  transmitter  takes  the  place  of  the 
key.  Where  it  is  desired  to  translate  from  a  land  line  the 
usual  receiving  relay  is  connected  to  the  polarized  revers¬ 
ing  relay  and  received  Morse  signals  are  translated  into  the 
cable  in  the  form  of  the  “reversed-current  alphabet”  de¬ 
scribed.  The  relay  may  also  work  a  sounder  relay  in  a  local 
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circuit,  transforming  the  Morse  characters  coming  over 
the  land  line. 

Referring  to  the  circuit  diagram,  when  the  key  is  de¬ 
pressed  the  battery  is  connected  to  the  cable.  When  the 
key  is  open  a  discharge  path  is  afforded  from  the  cable 
through  back-contact  d  to  the  coils  of  the  polarized  relay  h 
and  to  ground  at  k.  The  relay  arm  vibrates  between  the 
two  contacts  connected  to  the  sides  of  the  split  battery,  con¬ 
necting  one  or  the  other  terminal  to  the  key  lever  in  such 
fashion  that  the  polarity  thus  obtained  will  be  opposed  to 
that  of  the  preceding  impulse.  Owing  to  the  considerable 
energy  of  the  cable  and  the  sending  condensers,  the  re¬ 
sistance  of  the  windings  of  the  polarized  relay  may  be 
negligible  and  still  be  effective  for  good  signaling. 

.\t  the  receiving  end  a  pivoted  contact  moves  between  two 
plates  so  that  motion  of  the  tongue  in  either  direction  com¬ 
pletes  a  relay  circuit  to  the  local  sounder  or  other  device. 


Second  N.  E.  L.  A.  Analysis  of  New  York 
Hydroelectric  Plans 

Reminding  the  New  York  State  Conservation  Commission 
that  it  has  neither  acknowledged  nor  attempted  to  answer 
any  of  the  arguments  contained  in  the  former  communica¬ 
tion  transmitted  by  the  public  policy  committee  of  the 
National  Electric  Light  Association  (abstracted  in  the 
Electrical  World,  March  22,  1913,  page  601),  the  committee, 
through  its  chairman,  Mr.  Arthur  Williams,  has  now  ad¬ 
dressed  a  second  open  letter  to  the  commission  in  which 
further,  analysis  is  made  of  the  Murtaugh-Patrie  bills  and 


their  provisions  for  hydroelectric  development  at  the  Cres¬ 
cent  and  Vischer’s  Ferry  dams. 

As  already  pointed  out,  the  fixed  charges  on  such  a 
project  would  alone  amount  to  $20  per  hp-year,  although 
the  power  developed  has  been  promised  to  municipalities  at 
a  price  of  from  $7.50  to  $10  per  hp-year.  The  provision  of 
the  proposed  act  permitting  during  the  first  two  years  of 
service  the  charging  of  all  losses  to  capital  expenditure, 
however,  will,  it  is  declared,  allow  the  commission  to  keep 
the  appearance  of  its  promise  during  the  earlier  stages  of 
the  plant’s  operation,  while  concealing  the  real  facts  from 
the  public.  Thus  for  the  time  being  the  commission,  it  is 
pointed  out,  can  make  any  price  desired,  and  during  this 
period  it  will  be  impossible  for  the  facts  to  be  made  public. 
The  letter  further  charges  that  the  ultimate  scheme  is  evi¬ 
dently  one  for  building  steam-power  plants,  since  under 
the  guise  of  natural-resource  conservation  the  commission 
would  erect  a  large  auxiliary  steam  station  to  serve  the 
water-power  system  during  periods  of  limited  water  supply. 
The  proposed  legislation,  it  is  also  shown,  would  permit  the 
Conservation  Commission  to  dictate  the  prices  at  which 
energy  might  be  sold,  all  regardless  of  the  state  public 
service  commissions. 

Charges  of  extravagance  are  also  brought  against  the 
conduct  of  the  Conservation  Commission.  For  1912,  it  is 
stated,  the  Conservation  Commission  cost  New  York  State 
$661,366.82,  of  which  $385,872  went  for  salaries  and  $140,- 
490  for  traveling  expenses.  The  remaining  $134,999  was 
devoted  to  the  work  accomplished.  For  1913  the  appro¬ 
priation  has  been  increased  about  22  per  cent,  making  the 
allowance  $809,260. 

The  complete  hydroelectric  plans  of  the  Conservation 
Commission  call  for  an  outlay  by  the  State  and  its  munici¬ 
palities  of  from  $300,000,000  to  $600,000,000,  opening,  it  is 
suggested,  enormous  grafting  possibilities. 

The  Conservation  Commission,  it  is  further  declared,  has 
greatly  overestimated  the  power  available.  Recurring  dry 
years,  for  example,  will  cut  down  the  quantity.  Such  a  low 
year  as  1899  shows  12,000  hp  available  only  49  per  cent  of 
the  time.  The  records  for  1908,  another  low  year,  show 
12,000  hp  available  only  175  days.  During  1899  ^^^s  than 
3400  hp  was  available  during  a  fifth  part  of  the  year.  This 
amount  of  power  at  the  generating  station  gives  only  2380  hp 
for  sale  at  the  consumer’s  meter.  Dividing  by  the  total 
charges,  it  is  evident  that  the  fixed  charge  will  be  $34  per  hp 
instead  of  the  $7.50  to  $10  promised  in  the  Murtaugh-Patrie 
bill.  The  low-water  flow,  of  course,  should  determine  the 
size  of  steam  plant  necessary. 

.Adaptation  of  the  canal  to  power  purposes  might  seriously 
endanger  the  interests  of  navigation  by  offering  a  tre¬ 
mendous  temptation  to  draw  on  canal  waters  during  dry 
seasons.  Nor  is  this  hydroelectric  development  needed,  the 
committee  continues,  in  order  to  supply  lighting  and  power 
service  for  the  Capitol  and  the  educational  buildings  at 
Albany,  The  public  buildings  there  are  already  furnished 
with  energy  from  a  state  plant  which  cost  $777,000,  although 
its  equipment  should  have  been  purchased  for  $150,000. 

Proceeding  next  to  consideration  of  the  Sacandaga  project 
at  Hadley,  which  is  to  follow  the  capital  district  scheme, 
the  committee  points  out  that  storage  dams  there  will  cost 
$5,000,000  and  the  power  plant  will  cost  $6,000,000.  This 
development  will  produce  25,000  hp,  to  cost  $80  per  hp-year 
at  the  consumer’s  meter,  omitting  items  of  labor,  repairs  and 
transmission.  The  difference  between  actual  return  from 
investment  at  $7.50  to  $10  per  hp  and  the  above  cost  will 
have  to  be  met  by  taxation  of  the  entire  State  in  order  to 
benefit  a  few  interests. 

In  conclusion,  the  committee  denies  any  desire  to  have 
these  water-powers  remain  dormant  and  ineffective,  but 
urges  instead  their  full  and  proper  development  on  a  basis 
fair  alike  to  all  and  without  preferential  treatment  to  any 
of  the  State’s  citizenship.  It  urges  that  the  State  formulate 
a  constructive  policy  M  leasing  these  powers  under  com- 
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petition  to  the  highest  bidders,  subject  at  all  times  to  state 
control  and  regulation,  or  that  it  adopt  such  measures  as 
are  to  be  followed  by  the  national  government  in  leasing  the 
water-powers  of  the  country. 

Mr.  Francis  Blossom,  an  engineer  of  52  William  Street, 
New  York  City,  representing  the  owners  of  the  principal 
lighting  plants  in  Albany  and  Troy,  substantiates  the  state¬ 
ments  made  in  Mr.  Arthur  Williams’  analysis,  pointing  out 
both  the  small  quantity  and  the  great  expense  of  developing 
the  available  water-power.  The  outcome  of  the  proposed 
hydroelectric  scheme,  he  declares,  would  ultimately  mean 
the  construction  of  steam-power  plants  to  compete  with 
existing  private  utilities  furnishing  adequate  service. 

I  he  Merchants’  Association  of  New  York  City  has  also 
filed  an  emphatic  protest  against  the  Murtaugh-Patrie  bills, 
urging  that  not  one-quarter  of  the  people  of  the  State  can 
be  supplied  with  this  artificially  cheap  electric  service.  All 
the  rest  of  the  State  and  its  people  will  be  heavily  discrim¬ 
inated  against.  By  reason  of  the  State  bonus  granted  them 
(estimated  at  one-half  the  present  cost  Of  energy)  manu¬ 
facturers  and  merchants  in  the  favored  localities  will  have 
a  great  advantage  over  their  competitors  in  non-favored 
districts  in  the  cost  of  their  products. 

The  Merchants’  Association  goes  on  to  condemn  the 
scheme  as  artificially  causing  inequality  of  competition  for 
the  advantage  of  favored  districts  and  to  the  disadvantage 
of  most  of  the  people;  as  subjecting  the  State  to  the 
burdens  and  the  risks  inseparable  from  a  great  business  en¬ 
terprise.  and  as  unjustly  applying  the  State’s  resources 
for  the  benefit  of  the  few  and  against  the  interests  and  the 
rights  of  the  many. 

Minority  Report  of  the  House  Patent  Committee 

I  )uring  the  closing  days  of  the  last  Congress  a  report  on 
the  revision  of  the  patent  laws,  representing  the  views  of  a 
minority  of  the  House  patent  committee,  was  submitted  by 
Representative  Bulkley,  bearing  also  the  signatures  of 
Rei)resentatives  Morrison.  Littleton.  Currier,  Henry  and 
W’ilder.  The  trend  of  the  report  is  dissent  from  the  major¬ 
ity  report  earlier  submitted  and  opposition  to  the  substitute 
bill.  H.  R.  23.417.  favored  by  .Mr.  Oldfield,  chairman  of  the 
committee.  I  his  bill,  the  minority  state,  has  three  main 
pnri)oses : 

(1)  The  establishment  of  a  compulsory  license  system. 

(2)  Extinction  of  the  right  of  the  owner  of  a  patent  to 
treat  license  violations  as  infringements. 

(3)  Amendment  of  the  Sherman  anti-trust  law  as  applied 
to  those  doing  business  under  the  protection  of  patents. 

The  minority  oppose  all  of  these  three  main  purposes, 
and  the  bill  in  general,  except  the  first  part  of  Section  1 
and  all  of  Section  3.  They  assert  that  the  e.xplicit  state¬ 
ment  by  Mr.  F.  P.  I'ish  that  no  specific  evils  have  been 
shown  to  result  from  the  practice  of  buying  up  patents  and 
suppressing  them  went  unchallenged,  and  also  quote  from 
Mr.  T,  A.  Edison’s  statement  as  follows: 

“I  have  heard  and  read  numerous  statements  that  many 
corporations  buy  valuable  inventions  to  suppress  them,  but 
no  one  cites  specific  cases.  I  myself  do  not  know  of  a  single 
case." 

The  report  declares  that  the  majority  rest  their  case  for 
compulsory  license,  not  on  the  testimony  at  the  hearings, 
but  upon  comments  and  complaints  in  the  public  press,  and 
upon  alleged  instances  to  be  found  in  the  reports  of  federal 
decisions.  The  decisions  in  the  Columbia  Wire  case  (71 
Fed..  302).  the  threshing-machine  case  (148  Fed.,  21),  the 
National  Harrow  case  (21  App.  Div.  N.  Y..  290).  the  lock 
case  (166  Fed..  555),  and  the  paper-bag  case  (150  Fed.. 
741),  cited  in  the  majority  report,  are  di.scussed  in  the 
minority  report  at  some  length,  and  the  inference  is  drawn 
that  these  cases  disclose  no  real  suppression  of  a  patent  in 
order  to  avoid  or  restrain  possible  competition.  Regarding 
the  testimony  the  minority  stated: 


"A  great  many  of  the  witnesses  who  appeared  before  the 
committee,  men  selected  and  invited  to  appear  because  of 
their  peculiar  fitness  to  discuss  the  problems  involved, 
testified  that  widespread  bad  effects  would  follow  upon  the 
adoption  of  the  proposed  compulsory-license  legislation ; 
that  it  would  be  an  extremely  discouraging  thing  to  inven¬ 
tion  and  industry.  Not  only  have  the  hearings  shown  that 
the  compulsory  license  provision  is  uncalled  for  and  danger¬ 
ous,  but  the  provision  as  contained  in  the  bill  demonstrates 
the  impracticability  of  any  such  plan.’’ 

Considerable  argument  was  advanced  in  the  report  to 
show  that  the  procedure  of  obtaining  a  license  under  the 
provisions  of  the  bill  raises  several  serious  questions,  such 
as  divided  title,  interpretation  of  the  phrase  “patented  in¬ 
vention,’’  reasonable  royalty,  whether  a  license  shall  be 
exclusive,  etc.  In  other  words,  the  minority  advance  the 
argument  that  such  a  feature  would  be  unworkable  as  a 
practical  matter  and  could  not  fail  to  lead  to  extended 
and  co.stly  litigation  without  satisfactory  results. 

The  remainder  of  the  report  was  devoted  to  arguments 
against  the  proposal  to  remove  the  patentee’s  right  to  fi.x 
the  resale  price  of  his  patented  invention. 

On  the  score  of  the  sections  of  the  bill  which  are  designed 
to  amend  the  Sherman  act,  the  minority  has  only  to  say 
that  no  hearings  were  had  upon  the  subject  and  that  the 
only  suggestion  made  upon  it  came  from  Mr.  Brandeis,  who 
regarded  the  real  issue  as  one  broader  than  the  domain  of 
patented  articles  and  embracing  all  commodities.  The 
minority  closed  their  report  with  the  following  remark : 

“The  House  has  a  right  to  presume  that  matters  favorably 
reported  from  its  committees  have  been  considered  in  com¬ 
mittee.  This  presumption  is  absolutely  not  supported  by 
fact  in  this  case,  so  far  as  the  proposed  Sherman  law 
amendments  are  concerned." 


Supplying  Service  to  202  New  Jersey  Municipalities 

One  of  the  most  noteworthy  developments  of  the  day  in 
the  public-utility  field,  and  one  to  which  reference  has  been 
made  frequently  in  previous  issues,  is  the  growing  tendency 
toward  the  physical  and  financial  consolidation  of  electric 
service  properties  in  scattered  communities  into  large 
operating  units  which  are  able  to  give  to  these  small  com¬ 
munities  a  far  better  service  from  large  central  stations 
operated  by  them  than  is  obtained  under  individual  opera¬ 
tion. 

An  excellent  illustration  of  the  practical  application  of 
the  unification  idea  is  given  in  the  fourth  annual  report 
which  the  Public  Service  Corporation  of  New  Jersey  issued 
this  week. 

This  shows  that  through  its  three  subsidiaries,  the  Public 
Service  Electric  Company,  the  Public  Service  Railway 
Company  and  the  Public  Service  (ias  Company,  this  cor¬ 
poration  furnishes  either  gas,  electricity  or  street-railway 
service  to  202  municipalities,  with  a  total  population  of 
2,028.947,  in  the  State  of  New  Jersey. 

There  are  173  municipalities,  having  a  population  of 
1,947,199  which  are  supplied  with  electric  service;  153.  with 
a  population  of  1.812,866,  served  with  gas.  and  136,  with  a 
population  of  1.890.785,  which  receive  street-railway  service 
from  the  Public  Service  Corporation  of  New  Jersey.  Many 
of  these  communities  are  so  small  that  only  through  the 
ability  of  the  corporation  to  extend  its  service  to  them  can 
they  enjoy  the  benefits  of  electric  service.  It  is  claimed 
that  in  all  of  the  communities  the  quality  and  continuity  of 
the  service  is  superior  to  that  which  might  be  obtained 
through  a  local  enterprise. 

On  Dec.  31.  1912,  the  corporation  had  thirty-two  gener¬ 
ating  stations  in  use.  In  these  were  257  boilers  and  201 
generators,  the  aggregate  rating  of  the  latter  being  147.408 
kw.  In  the  fifty  substations  were  eighty-four  rotary  con¬ 
verters.  with  a  total  rating  of  64,950  kw. 
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During  the  year  357,289,241  kw-hr.  of  electrical  energy 
were  sold.  The  total  connected  load  on  Dec.  31,  1912,  was 
180,942  kw.  There  were  12,297  street  arc  lamps  and  20,347 
street  incandescent  lamps  in  service  on  that  date.  The 
total  length  of  transmission  lines  was  475  miles  and  the 
length  of  conduit  was  loi  miles.  The  total  trackage 
amounted  to  844  miles.  During  the  year  9,637,555  cu.  ft. 
of  gas  was  sold. 

Net  earnings  of  the  Public  Service  Corporation  of  New 
Jersey  were  $14,875,436,  an  increase  of  $691,219  over  those 
in  1911.  The  gross  earnings  of  the  railway  company  in¬ 
creased  4.35  per  cent,  those  of  the  gas  company  8.50  per 
cent,  and  those  of  the  electric  company  12.19  cent. 


Mr.  Byllesby  on  the  Rights  of  Public  Utilities 

Mr.  H.  M.  Byllesby  was  to  have  been  one  of  the  speakers 
at  the  banquet  of  the  Illinois  Gas  Association  in  Chicago 
on  March  19.  He  was  unable  to  be  present,  however,  but 
sent  a  letter  from  Louisville,  Ky.,  read  by  Mr.  William  H. 
Hodge,  in  which  he  said  there  was  a  popular  tendency  to 
misrepresent  public-service  corporations  and  their  officers. 
It  is  difficult  for  these  corporations  and  their  representa¬ 
tives  to  obtain  a  fair  hearing.  Mr.  Byllesby  made  a  spirited 
protest  against  this  tendency  and,  among  other  things,  said : 
“We  have  a  right  to  demand  a  calm  and  judicial  considera¬ 
tion  of  the  services  we  have  rendered  and  that  ordinary 
justice  which  we  are  entitled  to.  It  is  not  right  that  the 
changes  should  be  rung  upon  the  mistakes  and  errors  which 
have  been  committed  in  this  industry,  just  as  in  all  others, 
and  the  eyes  and  ears  of  the  public  blinded  to  the  marvelous 
service  and  inherent  merit  and  magnificent  industry  and 
courage  which  have  carried  the  successful  of  these  enter¬ 
prises  to  success.  It  appears  to  me  that  the  period  of 
silence  on  the  part  of  all  of  us  must  cease ;  that  each  in 
his  own  sphere  of  influence  must  do  his  part  toward  edu¬ 
cating  the  public  and  toward  the  turning  back  of  the  tide 
of  unfair  and  ill-considered  legislation  leveled  against  us.” 


The  Disintegration  Theory  of  Radioactivity 

The  second  of  the  series  of  four  lectures  which  are  being 
given  under  the  auspices  of  the  American  Institute  of 
Klectrical  Fingineers  on  the  subject  of  radioactivity  by  Prof. 
Edwin  P.  Adams,  of  Princeton  University,  was  delivered 
in  the  Engineering  Societies  Building.  New  York,  on 
March  26.  In  this  lecture  the  disintegration  theory  of 
radioactivity,  the  distribution  of  radioactive  substances  and 
the  age  of  the  earth  as  determined  by  the  presence  of 
radium  were  discussed. 

The  first  explanation  of  how  radioactive  substances  emit 
the  alpha  and  beta  particles  was  advanced  by  Lord  Kelvin. 
Experiments  made  by  Sir  William  Crookes  at  a  later  date 
brought  to  light  the  fact  that  uranium  might  be  separated 
by  chemical  means  into  two  sub.stances,  one  of  which  is 
radioactive  and  the  other  inert.  The  active  substance, 
which  was  known  as  uranium  X,  lo.st  its  radioactive  prop¬ 
erties  in  a  few  weeks,  while  the  residue,  which  at  first  was 
inactive,  later  acquired  radioactive  properties. 

It  remained  for  Rutherford  to  measure  accurately  the 
rate  at  which  the  activity  of  uranium  X  disappeared  and 
the  residue  recovered  its  activity.  He  expressed  these  rela¬ 
tions  in  the  shape  of  simple  exponential  equations.  The 
evidence  brought  out  by  these  measurements  led  to  the 
adoption  of  the  disintegration  hypothesis.  Until  the  dis¬ 
covery  of  such  changes  it  had  been  thought  that  the  atom 
was  unalterable,  but  according  to  this  theory  it  is  seen  that 
certain  atoms  are  unstable  dynamical  systems  and  do  alter 
themselves  and  take  other  forms.  Such  changes  differ  from 
chemical  changes  in  that  they  are  not  at  all  affected  by  the 
temperature  of  the  surrounding  medium,  for  they  have  been 


found  to  be  equally  rapid  whether  surrounded  by  liquid  air 
or  subjected  to  the  highest  temperatures  of  the  electric  fur¬ 
nace. 

The  radium  emanation,  said  Professor  Adams,  behaves  very 
much  like  a  gas.  Air  currents,  for  example,  sweep  it  away. 
The  radioactive  series  of  uranium  was  then  explained  in 
detail.  Beginning  with  the  heavy  atom  of  uranium,  it  was 
shown  how  the  atomic  weights  of  each  of  the  various 
elements  down  through  ionium,  radium  and  its  derivatives, 
polonium,  and  finally  lead  itself  could  be  derived  by  dis¬ 
integration,  each  succeeding  atom  being  reduced  in  weight 
by  the  emission  of  an  alpha  or  a  beta  particle,  or  both.  The 
periods  of  time  required  for  each  product  to  decline  to  one- 
half  its  original  value  were  also  given. 

Since  the  rapidly  moving  particles  given  off  by  radium 
possess  kinetic  energy  which  must  be  converted  into  heat 
when  they  collide  with  other  particles  and  are  stopped, 
radium  must  be  at  all  times  warmer  than  its  surroundings. 
This  has  been  found  to  be  true.  Calculation  shows  that 
I  gram  of  radium  wdll  emit  132  gram-calories  of  heat  in  a 
year,  also  giving  off  158  cu.  mm  of  helium  in  the  same 
period.  By  analysis  of  rocks  containing  radioactive  sub¬ 
stances,  helium,  etc.,  the  age  of  the  earth  may  thus  be 
calculated. 

In  conclusion  the  speaker  declared  that  the  only  con¬ 
ception  which  these  discoveries  and  recently  adopted 
theories  would  require  to  be  changed  is  that  regarding  the 
stability  of  the  atom. 


Louisville  Electrical  Contractors’  Association 

The  annual  banquet  of  the  Louisville  Electrical  Con¬ 
tractors’  Association  was  held  at  the  Galt  House,  Louisville, 
Ky.,  March  19.  Mr.  C.  C.  Childers,  of  the  contracting  firm 
of  Childers  &  Waters,  presided  as  toastmaster.  The  first 
address  was  by  Mr.  Frank  E.  Good,  superintendent  of  the 
electrical  department  of  F'.  A.  Clegg  &  Company  and  presi¬ 
dent  of  the  association. 

Mr.  Good  spoke  on  “Raising  the  Standards  of  Electrical 
Contracting”  and  made  the  points  that  a  profit  should  be 
shown  by  every  job ;  that  no  member  of  the  trade  should 
pocket  losses  simply  to  get  the  business;  that  the  contractor 
cannot  pay  too  much  attention  to  data  of  preceding  con¬ 
tracts  and  their  comparisons;  that  there  should  be  a  mini¬ 
mum  of  mistakes  due  to  items  in  the  specifications  being 
overlooked,  and  that  dealings  with  a  general  contractor 
should  be  conservative. 

“The  Advance  in  Metal  Construction”  was  discussed  by 
Mr.  FMward  Thirlwell,  of  the  Marine  Electric  Company. 
Mr.  Thirlwell  called  attention  to  the  greatly  increased 
use  of  metal-conduit  wiring  in  all  modern  jobs  and  pro¬ 
duced  examples  to  prove  that  the  contractor  cannot  adhere 
too  closely  to  specifications,  as  in  the  stipulated  number  of 
conductors  to  be  drawn  through  a  conduit  of  given  dimen¬ 
sions.  Mr.  H.  G.  Wooten,  of  the  Kentucky  Actuarial 
Bureau,  explained  to  the  electrical  contractors  the  relation 
•which  an  electrical  inspector  employed  by  fire  insurance 
rating  organizations  bears  to  the  trade,  and  Mr.  Jesse  M. 
Vollmer,  secretary  of  the  Builders’  Exchange,  closed  the 
evening’s  program  with  an  address  on  “Organization.”  in 
which  he  graphically  described  the  benefits  of  close  co¬ 
operation  in  any  one  or  any  group  of  the  allied  struc¬ 
tural  trades. 


American  Railway  Engineering  Association 

Mr.  Charles  S.  Churchill,  of  Roanoke,  Va.,  chief  engi¬ 
neer  of  the  Norfolk  &  Western  Railroad,  the  president  of 
the  association,  occupied  the  chair  at  the  annual  convention 
of  the  .‘\merican  Railway  F.ngineering  Association,  held  in 
Chicago,  on  March  18,  19  and  20.  The  attendance  was 
large,  including  engineering  and  maintenance-of-way  rep- 


resentatives  from  the  leading  steam  railroad  systems  of  the 
United  States  and  Canada.  Many  colleges  and  universities 
sent  engineering  representatives.  This  year  the  University 
of  Michigan  was  represented  for  the  first  time,  Professors 
H.  E.  Riggs,  H.  B.  Merrick  and  A.  R.  Bailey  being  the 
delegates. 

In  his  annual  address  Mr.  Churchill  mentioned  how  study 
along  lines  of  efficiency  and  economy  of  labor  by  the  Nor¬ 
folk  &  Western  Railroad  since  1905  has  culminated  in  un¬ 
dertaking  the  electrification  of  27  miles  of  its  lines  having 
the  steepest  grades  and  the  densest  traffic.  The  electrifica¬ 
tion  is  purely  for  handling  more  economically  the  freight 
trains  in  the  heart  of  the  Pocohontas  coal  field. 

Several  of  the  committees’  reports  submitted  dealt  with 
electrical  engineering  subjects.  In  the  report  on  the  effect 
of  treated  ties  on  track  circuits  opinions  received  from 
various  railroads  in  this  country  agreed  that  track  circuits 
a  mile  in  length  are  rendered  inoperative  by  the  extensive 
use  of  zinc-treated  ties.  The  greatest  trouble  is  experi¬ 
enced  in  extreme  dry  weather  or  in  wet  weather.  Careful 
study  of  the  relative  values  of  two  methods  of  fraction- 
izing  coal-tar  creosote  has  also  been  made  in  the  last  year 
by  the  committee  on  wood  preservation. 

A  valuable  report  in  the  nature  of  information  and  a 
statement  of  progress  were  submitted  by  the  committee  on 
electricity,  of  which  Mr.  George  W.  Kittredge,  of  the  New 
York  Central,  is  chairman.  It  was  urged  that  all  com¬ 
panies  conform  to  the  clearance  diagrams  adopted  by  this 
association  so  that  there  might  be  a  free  interchange  of 
electric  equipment  between  various  roads.  However,  as 
unanimity  of  opinion  does  not  exist  concerning  the  best 
methods  for  preventing  electrolysis,  no  recommendations 
were  offered  for  standard  or  preferred  practice,  but  an 
account  of  the  methods  pursued  in  some  of  the  most  im¬ 
portant  localities  was  submitted. 

The  annual  dinner  given  on  March  19  was  well  attended. 
President  Churchill  was  toastmaster,  and  speeches  were 
made  by  Mr.  B.  A.  Worthington,  president  of  the  Chicago 
&  Alton  Railroad;  Rev.  R.  W.  Dickie,  of  Montreal;  Mr. 
George  A.  Post,  president  of  the  Railway  Business  Asso¬ 
ciation,  and  Mr.  P.  G.  Rennick,  of  Peoria,  Ill.  Mr.  E.  F. 
Wendt,  assistant  engineer  of  the  Pittsburgh  &  Lake  Erie 
Railway,  was  elected  president  of  the  association.  Messrs. 
G.  H.  Bremner,  engineer  of  the  Illinois  District  of  the  Chi¬ 
cago,  Burlington  &  Quincy  Railway,  and  E.  H.  Fritch,  900 
South  Michigan  Avenue,  Chicago,  were  re-elected  to  the 
offices  of  treasurer  and  secretary,  respectively. 


Mississippi  Convention,  Vicksburg-Natchez, 
April  21-23 

The  1913  meeting  of  the  Mississippi  Electric  Association 
will  be  held  April  21-23  connection  with  a  boat  trip  on 
the  Mississippi  River  from  Vicksburg  to  Natchez  during  the 
first  two  days  of  the  convention.  The  boat  will  leave 
Vicksburg  at  12  o'clock  noon  Monday,  April  21,  next  morn¬ 
ing  reaching  Natchez,  where  the  remaining  sessions  of  the 
convention  will  be  held.  Among  the  papers  to  be  read  are : 
‘‘Large  Power  Contracts,”  by  Mr.  A.  B.  Paterson;  “Single- 
Phase  Motors,”  Mr.  J.  F.  Jones;  “Lubricating  Oils,”  Mr. 
W.  A.  McWhorter,  and  “Ornamental  Street  Lighting  in 
Small  Cities.”  Committee  reports  are  also  scheduled  on  the 
subjects  of  electric  heating  and  cooking,  meter  testing,  line 
construction,  grounding  of  secondaries,  membership,  in¬ 
surance,  public  policy,  etc.  A  negro  band  will  furnish  music 
during  the  first  night’s  trip  down  the  river.  On  Tuesday 
evening,  April  22,  there  will  be  a  Jovian  rejuvenation,  fol¬ 
lowed  by  a  reception  and  dance  at  the  Prentiss  Club, 
Natchez.  The  convention  will  close  with  a  banquet 
Wednesday  evening.  Mr.  R.  B.  Claggett,  of  Greenville, 
Miss.,  is  president  of  the  Mississippi  Electric  Association, 
and  Mr.  11.  Jones.  McConib,  Miss.,  is  secretary-treasurer. 


Electric  Fire  Engines  Approved  by  Chicago  Fire 

Chief 

Answering  a  question  at  the  meeting  of  the  Electric 
Club  of  Chicago  on  March  20,  Mr.  Charles  F.  Seyferlich, 
chief  of  the  Chicago  Fire  Department,  spoke  in  favorable 
terms  of  electric  fire  engines.  He  referred  more  particu¬ 
larly  to  portable  electric  pumps  rather  than  to  electrically 
operated  vehicles  with  storage  batteries.  His  point  was 
that  electricaly  operated  pumps  obviate  heavy  boilers  with 
the  necessity  of  keeping  a  fire  constantly  going.  Suitable 
outlets  could  be  arranged  near  fire  hydrants  and  the  electric 
pumps  connected  to  them.  This  would  necessitate,  of 
course,  an  unfailing  source  of  electrical  energy.  The 
speaker  at  the  meeting  was  Mr.  J.  C.  McDonnell,  assistant 
fire  marshal  and  chief  of  the  Bureau  of  Fire  Prevention 
and  Public  Safety.  Mr.  McDonnell  said  that  the  steam 
fire  engine  is  becoming  a  thing  of  the  past.  The  gasoline 
motor-operated  engine  is  more  efficient  and  economical,  but 
it  in  turn  is  only  a  stop-gap;  the  ultimate  desideratum  is  a 
high-pressure  water  system.  The  speaker  emphasized  the 
point  that  much  of  the  energy  used  in  fighting  fires  might 
be  spent  to  better  advantage  in  preventing  fires.  However, 
efficient  fire  departments  will  always  be  needed,  because 
when  all  reasonable  means  of  prevention  are  exhausted 
there  will  still  be  fires  due  to  carelessness  or  to  causes  be¬ 
yond  ordinary  prudence  and  foresight. 


Louisville  Merger  Now  Probable 

The  situation  in  Louisville,  Ky.,  is  rapidly  shaping  itself 
favorably  to  the  consummation  of  the  merger  project  which 
has  been  proposed  by  H.  M.  Byllesby  &  Company,  who  now 
control  the  Louisville  Lighting  Company,  the  Louisville  Gas 
Company,  the  Campbell  Electric  Company  and  the  George 
G.  Fetter  Light,  Heat  &  Power  Company.  The  concerns  to 
be  taken  over  are  the  Kentucky  Electric  Company  and  the 
Kentucky  Heating  Company,  and  the  consummation  of  the 
merger  project  will  remove  competitive  conditions  in  the 
local  electric  and  gas  fields.  In  return  for  this  the  Byllesby 
interests  have  offered  lower  rates  for  electricity  to  both 
private  consumers  and  the  city,  and  also  lower  gas  rates, 
made  possible  by  bringing  natural  gas  to  Louisville  from 
West  Virginia.  The  city  will  retain  the  power  to  regulate 
the  consolidated  company  and  to  create  additional  fran¬ 
chises.  Some  of  the  local  commercial  organizations  are 
opposing  the  merger  on  the  ground  that  competition  is  the 
best  safeguard  for  low  rates,  but  sentiment  generally  favors 
the  plan.  The  Commercial  Club  has  appointed  Mr.  C.  A. 
Tripp,  of  Indianapolis,  to  investigate  the  situation.  Mean¬ 
while  the  electric  companies  have  indicated  that  they  will 
in  any  event  abandon  their  policy  of  cut-throat  competition, 
and  have  accordingly  withdrawn  their  solicitors  from  the 
field. 

Public-Service  Regulation  as  Exemplified  by 
Wisconsin  Commission 

Mr.  Halford  Erickson,  a  member  of  the  Railroad  Com¬ 
mission  of  Wisconsin,  addressed  a  representative  audience 
at  the  joint  meeting  of  the  Chicago  Section  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers  and  the  Electrical 
Section  of  the  Western  Society  of  Engineers  held  in  Chi¬ 
cago  on  March  24,  his  subject  being  “The  Regulation  of 
Public  Utilities  in  Wisconsin.” 

Mr.  Erickson  described  in  outline  that  part  of  the  work 
of  the  commission  which  is  involved  in  enforcing  adequate 
service,  reasonable  rates  and  sound  financial  methods  and 
practices.  In  relation  to  service,  one  result  of  the  commis¬ 
sion’s  work  has  been  a  marked  improvement  in  the  regula¬ 
tion  of  the  voltage  of  electric-service  utilities.  The  speaker 
described  the  cost  basis  of  making  rates  as  adopted  in  Wis- 
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consin  and  the  uniform  accounts  and  reports  for  both  pri¬ 
vately  owned  and  municipally  operated  companies,  and  then 
devoted  some  attention  to  the  subject  of  capitalization.  The 
evils  of  over-capitalization  were  pointed  out.  One  of  these 
is  the  unnecessary  and  economically  unwise  consolidation 
of  public-utility  plants  under  one  management,  which  is  en¬ 
couraged  by  the  unlimited  right  to  issue  securities.  Con¬ 
solidations  of  operating  properties  are  sometimes  prudent 
and  economical,  but  there  are  times  when  consolidations  of 
this  kind  are  effected  solely  with  a  view  to  the  profit  of 
promoters  and  with  a  disregard  of  the  rights  of  the  public. 
The  opportunity  to  combine  two  corporations  and  issue  se¬ 
curities  exceeding  the  combined  value  of  the  two  is  so 
tempting  that  sometimes,  in  the  absence  of  regulation  of 
security  issues,  the  possibility  is  taken  advantage  of  in  a 
manner  detrimental  to  the  interests  of  the  public.  Another 
function  of  the  commission  is  the  prevention  of  duplication 
and  waste  in  the  establishment  of  public-utility  plants.  This 
is  accomplished  by  the  regulation  of  capital  expenses  in 
the  case  of  privately  owned  enterprises  and  by  the  use  of 
the  indeterminate  permit  in  the  case  of  municipal  utilities. 
On  the  whole,  the  regulation  of  public  utilities  has  been  of 
direct  benefit  to  the  public,  but  the  operations  of  the  state 
commission  have  not  brought  about  the  millennium.  How¬ 
ever,  complaints  against  regulation  are  more  frequently 
actuated  by  personal  or  piolitical  interests  than  by  unselfish 
regard  for  the  public  welfare. 

Mr.  Bion  J.  Arnold,  consulting  engineer,  who  opened  the 
discussion  at  the  request  of  Mr.  A.  Reichmann,  president  of 
the  Western  Society,  said  that  Mr.  Erickson  had  laid  down 
the  fundamentals  of  public  regulation.  He  praised  the  Wis¬ 
consin  commission  for  its  bravery  and  broad-mindedness  in 
its  interpretation  of  the  law.  The  record  of  the  Wisconsin 
commission  has  caused  confidence  to  be  felt  in  the  work 
of  all  state  public-utility  commissions. 

Mr.  Edward  W.  Bemis,  public-utility  expert,  spoke  of  the 
good  work  of  the  Massachusetts  commission,  but  said  that 
the  Wisconsin  commission  has  certainly  marked  a  great 
epoch  in  the  interpretation  of  the  commission  idea,  particu¬ 
larly  in  relation  to  the  municipally  owned  utilities.  Mr. 
Bemis  praised  the  Wisconsin  commission’s  system  of  ac¬ 
counting  and  asked  several  questions  about  its  method  of 
controlling  capitalization,  particularly  capitalization  of  early 
losses. 

Mr.  Erickson,  answering  some  of  the  questions  put  to 
him,  said  that  it  is  only  during  the  last  two  years  that  the 
commission  has  had  entire  control  of  capital  issues.  The 
plan  is  working  fairly  well,  and  he  believed  that  it  has 
reduced  the  rate  of  interest  on  capital  needed  for  utilities 
in  Wisconsin  by  making  the  securities  safer.  As  to  cap¬ 
italization  of  early  losses,  the  Wisconsin  method  is  not 
understood,  perhaps.  The  commission  tries  to  find  out  what 
the  early  losses  were,  and  from  all  the  facts  available  it 
fixes  the  value  of  the  plant  and  the  business.  The  Wis¬ 
consin  commission  controls  the  rates  for  municipally  oper¬ 
ated  utilities.  These  utilities  need  regulation  much  more 
than  do  privately  owned  plants.  The  commission  has  re¬ 
ceived  twice  as  many  complaints  relating  to  discriminating 
rates  made  by  municipal  plants  as  in  the  case  of  privately 
owned  plants.  There  are  very  few  municipally  operated 
utilities  that  have  not  been  hauled  up  at  least  once  before 
the  commission.  Their  accounts  are  mixed  and  it  is  hard 
to  ascertain  the  exact  facts.  This  is  particularly  true  of 
the  smaller  municipal  plants. 

Mr.  K.  B.  Miller,  consulting  engineer,  spoke  of  the 
amount  of  overhead  charges  to  be  allowed  in  determining 
plant  values.  He  said  this  amount  is  usually  underestimated. 
Only  very  small  properties  can  be  built  with  an  allowance 
of  12  per  cent  for  overhead.  .\s  a  matter  of  fact,  engi¬ 
neers  usually  underestimate  costs.  In  the  usual  run  of  util¬ 
ities,  Mr.  Miller  thinks  that  the  overhead  will  average  from 
25  per  cent  to  50  per  cent. 

Mr.  G.  T.  Seely,  assistant  general  manager  of  the  Chi¬ 


cago  Elevated  Railways,  also  spoke  of  the  overhead  expense. 
In  the  case  of  an  elevated  railroad  it  takes  four  years,  per¬ 
haps,  after  construction  is  begun  before  final  operation  is 
accomplished.  The  overhead  expense  will  surely  reach  25 
per  cent  or  more. 

Mr.  Harold  Almert,  manager  of  the  department  of  exam¬ 
inations  and  reports  of  H.  M.  Byllesby  &  Company,  dis¬ 
cussed  the  term  “used  and  useful”  as  applied  to  the  valu¬ 
ation  of  properties  of  public  utilities  and  as  found  in  the 
Wisconsin  law  and  laws  patterned  after  it.  It  is  not  diffi¬ 
cult,  he  said,  to  make  an  unjust  ruling  in  relation  to  capital 
accounts  under  the  authority  of  this  phrase.  He  spoke  of 
the  value  of  water  rights,  for  instance,  which  has  been  a 
bone  of  contention  in  the  case  of  some  investigations  before 
Western  commissions.  It  seems  to  be  unfair,  for  example, 
not  to  allow  a  company  what  it  has  actually  paid  in  acquir¬ 
ing  water  rights  and  permit  it  to  earn  a  fair  rate  of  return 
on  its  investment. 

Mr.  W.  B.  Jackson,  consulting  engineer,  remarked  that 
the  Wisconsin  commission,  while  availing  itself  of  the 
precedents  of  the  good  work  of  older  commissions,  had  still 
broken  virgin  soil  to  a  large  extent.  It  would  be  strange 
if  publicists  could  agree  with  the  commission  on  all  points. 

Mr.  R.  F.  Shuchardt,  electrical  engineer  for  the  Com¬ 
monwealth  Edison  Company,  praised  the  commission  and 
Mr.  Erickson  because  they  have  tried  to  ascertain  facts  and 
not  to  demonstrate  theories. 


Kirkwood  Municipal  Plant  Situation 

An  application  for  ah  injunction  to  prevent  the  consum¬ 
mation  of  the  sale  of  the  municipal  electric-lighting  plant 
of  Kirkwood.  Mo.,  a  suburb  of  St.  Louis,  to  the  Suburban 
Electric  Light  &  Power  Company,  or  its  successor,  was 
made  to  the  Circuit  Court  on  March  17.  The  Board  of 
Aldermen  has  adopted  a  resolution  favoring  the  sale  of 
the  plant  for  $3,000  and  the  assumption  of  an  indebtedness 
of  $17,000.  This  total  is  said  to  be  $12,000  less  than  was 
paid  for  the  plant.  The  petitioners  assert  that  it  is  illegal 
to  sell  the  plant  without  authorization  by  vote  of  the 
citizens  of  the  municipality.  The  Kirkwood  municipal  plant 
was  constructed  in  1900.  The  Mayor  of  Kirkwood  is  re¬ 
ported  to  be  strongly  opposed  to  the  proposed  sale. 


Protest  Against  “Home  Rule”  Utility  Regulation 
in  Ohio 

A  number  of  men  interested  in  public-service  corpora¬ 
tions  called  upon  Governor  Cox  of  Ohio  recently  to  protest 
against  the  enactment  of  what  is  known  as  the  administra¬ 
tion  public-utilities  bill  in  its  present  form.  Surrendering 
to  the  pleas  of  Mayor  Newton  D.  Baker  of  Cleveland  and 
certain  Cincinnati  politicians,  this  bill  has  been  amended  to 
grant  those  municipalities  which  have  adopted  the  home- 
rule  form  of  government  absolute  control  over  public- 
service  companies,  with  the  exception  of  accounting  mat¬ 
ters.  About  all  that  is  thus  left  for  the  Public  Service 
Commission  is  the  supervision  of  interurban  railways.  It 
is  understood  that  Governor  Cox  did  not  favor  this  idea 
in  the  beginning,  but  he  held  out  against  all  arguments 
when  changes  were  advocated  that  would  put  utilities  under 
the  state  commission  and  make  their  operation  as  nearly 
uniform  as  possible.  It  was  argued  that  instead  of  the 
uniform  regulation  that  has  been  exercised  for  the  past 
two  years  there  will  be  local  regulation  under  about  600 
commissions,  representing  as  many  cities  and  villages. 

Judge  E.  P.  Matthews,  of  Dayton,  asked  the  Governor 
if  he  had  any  objection  to  incorporating  in  the  bill  a  pro¬ 
vision  that  municipally  owned  plants  shall  not  furnish 
service  below  cost.  Governor  Cox  refused  to  consider  this 
suggestion  and  said  that  the  people  will  see  to  it  that  their 
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Ijropcrties  arc  not  losing  ventures  because  of  too  low  rates. 

Mr.  |.  C.  Martin,  i)resiflent  of  the  Ohio  Electric  Light 
Association,  also  attacked  the  bill.  He  charged  the  Gov¬ 
ernor  with  submitting  to  the  demands  of  Mayor  Baker  of 
C  leveland  and  with  failing  to  carry  out  the  promises  made 
in  his  inaugural  address.  Amendments  to  the  bill  strip  the 
state  commission  of  every  vestige  of  power  over  utilities 
in  municipalities  adopting  their  own  form  of  government 
and  e.stablish  in  each  a  utilities  commission  having  all  the 
powers  it  was  intended  the  state  commission  should  have. 
He  <leclared  that  this  bill  does  nothing  it  pretends  to  do,  but 
does  legislate  out  of  office  the  present  commission  and  re¬ 
peak  a  good  law.  Mr.  I).  L.  Gaskill,  Greenville,  secretary 
of  the  Ohio  Electric  Light  Association,  suggested  that  if 
the  corporations  accept  indeterminate  franchises  the  state 
commission  should  control  the  rates,  but  the  Governor 
objected  to  this  also.  He  claimed  that  this  would  be  a 
restriction  of  the  home-rule  idea. 

It  was  the  general  opinion  when  Governor  Cox  took  office 
that  he  would  recommend  strengthening  the  public-service 
laws  and  would  select  three  experts  to  act  as  commission¬ 
ers,  with  other  experts  at  the  heads  of  the  various  depart¬ 
ments  of  the  office. 


Indemnity  for  Pole-Line  Right-of-Way  Strip 

That  the  Louisville  &  Nashville  Railroad  Company,  of 
Lf)uisville.  Ky.,  may  be  indemnified  by  the  Western  Union 
Telegraph  Company  only  for  the  use  of  the  ground  actually 
occupied  by  the  poles,  guy  wires  and  other  line  apparatus 
of  the  telegraph  company  as  a  right-of-way  is  the  substance 
of  a  recent  decision  of  Judge  Walter  Evans,  of  the  United 
States  Court  in  Louisville.  In  fighting  to  oust  the  Western 
Ihhon  from  its  right-of-way.  since  it  has  determined  to 
establish  its  own  telegraph  equipment  for  private  and  com¬ 
mercial  service,  the  Louisville  &  Nashville  has  sought  com¬ 
pensation  for  the  use  of  a  strip  of  ground  hundreds  of 
miles  in  length  and  a  couple  of  feet  in  width,  measured  be¬ 
tween  the  poles  of  the  Western  L^nion  throughout  the  length 
of  its  right-of-way. 


Municipal  Regulation  in  Illinois 

•At  the  instance  of  Mayor  Harrison,  the  City  Council  of 
Chicago  has  asked  the  State  Legislature  to  enlarge  the 
city’s  power  of  regulating  the  rates  and  service  of  electric 
service,  gas  and  telephone  companies.  The  city  has  this 
jmwer  now  to  some  extent,  but  to  clear  up  some  doubtful 
points  the  Mayor  and  City  Council  ask  for  more  clear  and 
specific  legislation.  If  the  authority  asked  is  conferred  on 
Chicago,  it  may  be  given  also  to  all  the  municipalities  in  the 
State. 


Public  Service  Commission  News 

Michig.\n  Commission 

The  Michigan  Supreme  Court  on  March  20  confirmed  the 
action  of  the  Circuit  Court  of  Ingham  County  in  dismiss¬ 
ing  the  case  of  the  Grass  Lake  Telephone  Company  against 
the  State  Railroad  Commission  as  relating  to  the  consolida¬ 
tion  of  the  Home  Telephone  Company  and  the  Michigan 
State  Telephone  Company  of  Detroit.  In  the  suit  the  power 
'of  the  Railroad  Commission  to  authorize  the  consolidation 
was  questioned,  as  was  the  constitutionality  of  the  law  un- 
<ler  which  the  action  was  taken.  The  allegations  made  by 
the  Grass  Lake  Telephone  Company  were  that  the  consoli¬ 
dation  would  interfere  with  and  injure  its  business  and 
operate  to  the  detriment  of  innocent  parties.  Judge  Wiest 
of  the  Ingham  Circuit  Court  dismissed  the  case,  and  it  was 
taken  to  the  Supreme  Court  on  appeal  by  the  company. 

Several  important  telephone  bills  have  been  introduced 


in  the  Michigan  Legislature  and  referred  to  the  committee 
on  private  corporations.  Most  of  them  refer  to  the  author¬ 
ity  held  by  the  State  Railroad  Commission  to  supervise  the 
business.  The  Bayless  bill  was  presented  for  the  purpose 
of  re-enacting  the  Giles  law  which  is  now  before  the  Su¬ 
preme  Court  on  a  question  of  constitutionality.  The  bill 
gives  the  Railroad  Commission  authority  to  supervise  tele¬ 
phone  operation,  regulate  rates  and  hear  and  decide  upon 
applications  for  consolidations  and  similar  questions.  It 
also  makes  obligatory  that  companies  produce  proof  before 
increasing  service  rates. 

The  committee  appointed  to  probe  rates  is  working  on  a 
plan  to  combine  the  Giles  law  with  the  Martz  bill,  which 
makes  the  companies  common  carriers,  provides  for  fixing 
toll  rates  according  to  distance  and  removes  from  the  com¬ 
mission  the  power  to  prevent  the  organization  of  new  com¬ 
panies.  It  also  provides  that  patrons  may  make  complaints 
regarding  the  service,  overcharges  and  other  things  of  that 
kind  before  justices  of  the  peace,  or  police  justices  in  cities. 

Wisconsin  Commission 

The  city  of  Kenosha,  Wis.,  has  filed  a  general  complaint 
against  the  Kenosha  Electric  Railway  Company  and  the 
Wisconsin  Gas  &  Electric  Company  before  the  Railroad 
Commission  of  Wisconsin.  It  demands  an  investigation  of 
the  utilities  supplied  to  the  people  of  Kenosha  by  the  com¬ 
panies  named.  It  is  alleged  that  the  supply  of  gas  and 
electricity  is  inadequate  and  that  the  operation  of  the  local 
street  railway  is  unsatisfactory. 

Mass.\chusetts  Com. mission 

A  bill  has  been  reported  in  the  Massachusetts  Legislature 
by  the  judiciary  committee  which  greatly  extends  the  pow¬ 
ers  of  the  Massachusetts  Gas  and  Electric  Light  Commis¬ 
sion  over  the  public-utility  corporations  under  its  supervi¬ 
sion.  By  its  terms  the  board  is  to  have  authority  to  exam¬ 
ine  books,  accounts  and  papers  of  all  kinds  and  to  obtain 
information  regarding  the  organization  and  administration 
of  holding  companies,  voluntary  associations  or  trusts  which 
such  companies  may  form.  Several  weeks  ago  the  board, 
as  a  component  of  a  joint  commission  established  to  inves¬ 
tigate  holding  companies,  issued  an  exhaustive  report  favor¬ 
ing  the  regulation  of  these  organizations  and  analyzing 
their  influence  in  the  field  of  public-utility  service. 

Georgia  Commission 

The  Georgia  Railroad  Commission  has  ruled  that  the  min¬ 
imum  rate  set  by  the  electric  lighting  companies  of  Macon, 
Ga..  in  the  competition  in  which  they  are  engaged  will  be¬ 
come  the  legal  rate  and  cannot  be  increased  except  upon  the 
authority  of  the  commission.  The  Macon  Railway  &  Light 
Company  and  the  Georgia  Public  Service  Company  have 
reduced  prices  materially  in  their  competition  and  citizens 
have  inquired  of  the  commission  whether  these  rates  can 
be  increased  again  if  the  competition  ceases.  The  com¬ 
mission  has  ruled  that  no  increase  whatever  can  be  made 
from  the  minimum  price  fixed  unless  the  commission  grants 
liermission. 

California  Commission 

Reference  has  already  been  made  in  these  columns  to 
tests  to  be  conducted  by  the  California  Railroad  Commis¬ 
sion  in  connection  with  a  complaint  made  by  the  Pacific 
Telephone  &  Telegraph  Company  as  to  interference  with 
the  operation  of  its  telephone  lines  by  high-tension  trans¬ 
mission  lines  in  proximity  to  its  wires.  The  joint  com¬ 
mittee  on  inductive  interference  now  working  under  the 
authority  of  the  Railroad  Commission  has  appointed  a  sub¬ 
committee  to  investigate  interference  caused  by  the  circuits 
of  the  Coast  Gas  &  Electric  Company  in  Santa  Clara  \'al- 
ley.  The  joint  committee,  consisting  of  five  members  from 
transmission  companies,  five  from  telephone  and  telegraph 
companies,  four  from  the  Railroad  Commission  .'’.nd  one 
from  railroad  companies,  has  received  liberal  sup])ort  from 
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all  of  the  interests  concerned.  It  will  continue  to  analyze 
the  information  submitted  to  it  by  companies  experiencing 
difficulty  from  interference,  with  the  hope  that  the  results 
thereby  obtained  will  serve  as  the  basis  of  recommendations 
to  the  Railroad  Commission. 

.M.\rylanu  Commission 

Mr.  X’ictor  G.  Bloede  has  asked  permission  of  the  Mary¬ 
land  Public  Service  Commission  to  sell  his  electric  proper¬ 
ties  to  the  Consolidated  Gas,  Electric  Light  &  Power  Com¬ 
pany  of  Baltimore.  The  commission  will  designate  Mr. 
Osborne  I.  Yellott,  people’s  counsel,  to  make  a  careful  inves¬ 
tigation  of  the  subject  in  the  interest  of  the  public,  from 
the  standpoints  of  whether  the  sale  is  fair  and  whether  the 
price  proposed  is  reasonable.  With  the  granting  of  the 
application  would  go  the  complete  surrender  of  Mr.  Bloede 
to  the  Consolidated  in  his  fight  against  them,  h'or  some 
years  he  has  contended  that  his  plants  could  generate  and 
distribute  electricity  more  cheaply  than  the  Consolidated  was 
selling  its  energy,  and  he  made  strong  but  fruitless  efforts  to 
get  a  franchise  from  the  city.  At  present  his  plants  sell  serv¬ 
ice  in  the  territory  between  Catonsville  and  Ellicott  City. 
Should  the  commission  decide  that  a  sale  of  the  Bloede  prop¬ 
erties  would  be  in  the  interest  of  the  public  service  a  (jues- 
tion  may  be  raised  as  to  price.  In  the  application  it  is  set 
forth  that  the  Consolidated  has  agreed  to  pay  for  the  prop¬ 
erties  (the  Patapsco  Electric  &  Manufacturing  Company  of 
Maryland  and  the  Patapsco  Electric  &  Manufacturing  Com- 
pany  of  Delaware)  a  final  sum  of  $425,000  upon  May  l,  1916. 

In  addition,  there  is  to  be  paid  by  the  Consolidated  $18,000 
anmially  ui)on  the  first  day  of  May  in  1914.  1915  and  1916. 

Xew  York  Commissions 

( )n  the  (lay  following  the  signing  of  the  Xew  York  City 
subway  contracts,  as  reported  last  week,  the  Public  Service 
Commission  for  the  Eirst  District  approved  the  mortgages 
filed  by  the  Interborough  Rapid  Transit  Company  and  the 
.Xew  X'ork  Municipal  Railway  Corporation  and  gave  to  each 
liermission  to  issue  bonds  needed  for  the  carrying  out  of 
the  new  agreements.  The  Interborough  mortgage,  to  the 
Guaranty  Trust  Company  of  Xew  York,  is  for  $300,000,000, 
and  the  bonds  authorized  amount  to  $160,957,000.  I'he 
mortgage  of  the  Xew  York  Municipal  Railway  Corporation, 
to  the  t'entral  'I'rust  Company,  is  for  $100,000,000,  and  the 
bonds  authorized  are  for  $40,000,000.  Xeither  company 
may  issue  further  bonds  without  the  consent  of  the  com¬ 
mission. 

Commissioner  Milo  R.  Malthie,  who  has  been  opposed  to 
the  new  contracts,  cast  the  only  vote  against  the  approval 
of  the  mortgages  and  bonds.  Both  bond  issues  are  to  run 
for  fifty  years,  the  Interborough  issue  from  Jan.  i,  1913. 
and  the  Xew  York  Municipal  Railway  Corporation  issue 
from  July  1,  1912.  Each  will  bear  5  per  cent  interest.  I'lie 
Interborough  bonds  must  be  sold  for  not  less  than  93' _• 
and  the  Xew  York  Municipal  Railway  Corporation  bonds 
tor  not  less  than  97  per  cent  of  their  par  value.  'I'he 
Interborough  bonds  are  to  be  redeemable  before  maturity 
at  no  and  the  New  York  Municipal  Railway  bonds  at 
107.5,  accrued  interest. 

riie  new  rapid-transit  system  provided  by  these  contracts 
will  have  more  than  600  miles  of  single  track  and  will 
cost  for  construction  and  equipment  about  $325,coo,o(K). 
'I'he  cost  of  construction  will  be  borne  jointly  by  the  city 
of  Xew  X’ork  and  the  companies,  and  all  the  new  roads, 
other  than  the  extensions  of  privately  owned  elevated  lines, 
will  be  owned  by  the  city,  but  each  company  will  get  a  lease 
of  the  roads  allotted  to  it  for  forty-nine  years.  After  the 
])ayment  of  operating  expenses  and  other  charges,  the 
companies  must  share  profits  equally  with  the  city.  I'or 
the  construction  of  city-owned  lines  the  city  will  contribute 
about  $163,000,000,  the  Interborough  Rapid  Transit  Com- 
nany  $58,000,000  and  the  Brooklyn  company  $I4.0(’0.(X)0. 
'I’he  companies  must  bear  the  entire  cost  of  equipment. 
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Current  News  Notes 

Prorably  Xo  Minneapolis  Show  I'liis  Year. — It  seems 
likely  that  there  will  be  no  electrical  show  in  Minneapolis 
this  year,  although  there  may  be  one  in  1914. 

♦  ♦  * 

Easter  Lilies  and  Artificial  Refrigeration. — By 
means  of  artificial  refrigeration  florists  were  able  to  control 
the  flowering  of  last  week’s  stock  of  Easter  lilies  and  other 
plants,  first  holding  back  their  growth  until  the  Easter  sea¬ 
son  and  then  by  artificial  heat  forcing  them  into  bloom  for 
the  h'aster  demand. 

*  *  ♦ 

Xew  State  Pltblic-Service  Co.mmissions. —  I'he  number 
of  state  public-service  commissions  is  increasing  rapidly. 
Very  recently  Indiana,  Missouri  and  West  Virginia  have 
passed  laws  creating  commissions  to  supervise  and  regulate 
public  utilities.  In  addition  Congress  has  passed  a  similar 
law  for  the  District  of  Columbia,  and  one  of  President 
'raft’s  last  official  acts  was  to  sign  this  bill. 

*  *  * 

Will  Investigate  Reports  of  Electrical  Eire.s. — Vot¬ 
ing  to  inaugurate  a  campaign  against  the  indiscriminate 
attribution  in  newspaper  reports  of  blame  for  fires  to 
“crossed  wires,”  the  Sons  of  Jove  of  Pittsburgh,  Pa.,  have 
started  a  movement  to  make  thorough  inspections  of  all 
fires  which  are  declared  to  have  started  from  electrical 
causes.  -\t  a  recent  meeting  of  the  order,  the  members  also 
voted  in  favor  of  legislation  requiring  that  all  electrical 
contractors  be  licensed. 

•.  *  ♦  ♦ 

St.  Louis  Iuectkical  Men  Discussing  Club-House 
Proposal. — The  St.  Louis  League  of  Electrical  Interests, 
Jovian  Chapter,  has  taken  under  consideration  plans  for 
the  erection  of  a  club  house  with  meeting  rooms  for  the 
use  of  electrical  and  allied  societies.  It  is  hoped  that  sub¬ 
scriptions  amounting  to  $100,000  may  be  secured.  Mr. 
George  D.  Rosenthal,  manager  of  the  St.  Louis  office  of 
the  General  Electric  Company,  is  chairman  of  the  club 
house  committee,  and  Mr.  .\.  C.  Einstein,  general  manager 
of  the  Union  Electric  Light  &  Power  Company,  is  also 
reported  to  be  much  interested  in  the  project. 

*  *  * 

Ear.m-House  Lighting  from  .\utomobile  Outfit. — Mr. 
H.  J.  Murch,  who  lives  near  Xorthboro,  Mass.,  lights  his 
country  home  with  energy  taken  from  the  storage  battery  of 
his  gasoline  automobile.  When  the  cottage  was  wired  an 
extension. was  carried  to  the  garage.  Central-station  serv¬ 
ice  not  having  been  installed  on  the  premises,  however,  a 
plug  connection  was  made  to  this  line,  using  it  as  the  feeder 
l)ack  from  the  automobile  battery  set  to  the  house.  During 
the  day,  while  the  owner  is  driving,  the  car’s  electric  sys¬ 
tem,  which  furnishes  energy  for  starting,  ignition  and  light¬ 
ing,  is  storing  electricity  in  the  battery.  At  night  the  energy 
thus  generated  is  declared  to  be  sufficient  for  running  five 
i6-cp  electric  lamps  in  the  house. 

*  ♦  ♦ 

Xew  Submarine  Cable  for  the  1'ar  East. — In  accord¬ 
ance  with  the  statements  made  by  Sir  John  Wolfe  Barry 
at  the  last  general  meetings  of  the  I'.astern  'I'elegraph  and 
l‘\astern  Extension  .Xustralasia  &  China  'Felegraph  Com¬ 
panies,  the  directors  of  these  two  concerns  have  decided  to 
lay  a  new  cable  from  .\den  to  Hong  Kong,  via  Colombo 
and  .Singapore,  covering  a  distance  of  about  6000  miles  at 
a  cost  of  approximately  $5,000,000.  The  policy  of  expan¬ 
sion  now  being  adopted  by  these  companies  is  particularly 
striking  in  view  of  the  growth  of  wireless  telegraphy  during 
recent  years,  and  it  is  evident  that  the  respective  boards 
do  not  regard  their  sphere  of  activity  as  having  been  cur¬ 
tailed  by  the  development  of  the  latest  system  of  long-dis¬ 
tance  communication. 
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Hotel  Arrangements  for  Chicago  Convention. — The 
hotel  committee  of  the  National  Electric  Light  Association 
has  issued  a  circular  giving  a  list  of  thirty-three  Chicago 
hotels,  with  their  rates,  and  a  map  showing  their  location, 
also  a  mailing  card  on  which  out-of-town  members  plan¬ 
ning  to  attend  the  convention  of  June  2-6  may  make  re¬ 
quests  for  reservations.  Mr.  P.  Junkersfeld  is  chairman 
of  the  committee,  and  Mr.  E.  A.  Edkins  120  West  Adams 
Street,  Chicago,  is  secretary. 

*  ♦  ♦ 

Telephone  Service  Between  England  and  Germany. — 
Experiments  on  long-distance  telephony  between  England 
and  Germany  have  been  carried  on  for  some  time  by  the 
British  Post  Office.  On  March  5  a  five-minute  conversation 
was  conducted  between  the  office  of  a  newspaper  in  Lon¬ 
don  and  the  office  of  a  newspaper  in  Frankfort.  On  the 
preceding  day  connection  was  established  with  a  Berlin 
newspaper  office.  There  are  certain  difficulties  to  be  over¬ 
come  before  a  regular  public  service  can  be  established. 
The  British  Post  Office  does  not  possess  exclusive  rights 
over  the  cable  from  St.  Margaret’s  Bay  to  Lapanne  on  the 
coast  of  Belgium,  and  this  cable  can  be  used  for  yeoman 
traffic  only  when  it  is  clear.  German  authorities  have  been 
discussing  with  a  British  Post  Office  official  the  laying  of  a 
new  submarine  cable  from  England  to  the  German  coast. 
♦  ♦  ♦ 

New-Business  Agent's  Ruse  Causes  Bomb  Scare. — 
Considerable  excitement  was  caused  in  the  residence  section 
of  an  Eastern  city  last  week  wdien  a  mysterious  man  ap¬ 
peared,  rang  the  bell  of  a  first-floor  apartment,  and,  handing 
the  little  girl  who  answered  the  door  a  suspicious-looking 
package  10  m.  by  6  in.  by  6  in.  and  weighing  about  5  lb., 
withdrew  without  a  word.  The  mother  of  the  household 
recalled  ordering  no  article  of  such  dimensions  and  at  once 
voiced  her  suspicions  that  a  bomb  outrage  was  about  to  be 
perpetrated.  After  an  excited  family  conference,  the  fear¬ 
some  parcel  was  carefully  conveyed  to  the  bathroom,  and 
then,  frightened  lest  it  might  go  off  at  any  minute,  the 
family  fled  the  premises.  Fearing  the  terribly  destructive 
powers  of  5  lb.  of  dynamite,  the  children  were  sent  all 
through  the  five-story  building  to  warn  the  other  families, 
and  soon  an  excited  group  had  collected  on  the  sidewalk. 
By  the  afternoon  the  bomb  was  the  topic  of  neighborhood 
discussion.  Finally  the  police  were  notified.  A  bold  detec¬ 
tive  w'as  assigned  to  the  case.  Pressing  through  the  shud¬ 
dering  crow'd  on  the  sidewalk,  he  fearlessly  entered  the 
building  and  penetrated  to  the  bathroom.  After  a  look  at 
the  grim  package  he  too  retreated  and  telephoned  to  the 
city  bureau  of  combustibles.  Two  hours  later  an  expert 
explosivist  arrived.  First  he  filled  the  bathtub  wdth  water. 
Next  he  placed  the  infernal  machine  in  the  tub.  Then  he 
waited.  I'inally  the  water-soaked  w-rappings  were  opened. 
Outside  the  crowd  cheered.  Inside  the  inspector  found  a 
nice,  new  but  veiy  wet  electric  iron,  complete  with  attach¬ 
ment  plug  and  cord.  A  card  attached  explained  that  the 
iron  came  with  the  electric  company’s  compliments,  that 
its  agent  would  call  in  a  day  or  two,  and  that  no  home 
should  be  without  one ;  would  the  recipient  give  it  a  thorough 
trial ? 

♦  *  ♦ 

SOCIETY  MEETINGS 

Baltimore  Iovi.\ns. — Mr.  Robert  G.  Wall,  of  Chicago, 
was  the  speaker  at  the  weekly  luncheon  of  the  Sons  of 
Jove  of  Baltimore  at  the  Hotel  Emerson,  March  20.  He 
took  as  his  subject  “The  Human  Element  in  Business.” 

♦  ♦  ♦ 

Portland  Section,  A.  1.  E.  E.— At  the  March  meeting  of 
the  Portland  (Ore.)  Section  of  the  American  Institute  of 
Electrical  Engineers  Mr.  C.  O.  Brill,  district  plant  engi- 
tieer  for  the  Pacific  Telephone  &  Telegraph  Company,  of 
Portland,  presented  a  paper  on  long-distance  telephone 
transmission  on  the  Pacific  Coast. 


Saskatchewan  Jovians  Rejuvenate. — At  the  first  re¬ 
juvenation  of  the  Saskatoon  Jovian  Order,  held  at  the  King 
George  Hotel,  Saskatoon,  Sask.,  last  month,  Mr.  Edward 
Hanson,  city  electrical  engineer  of  Saskatoon,  was  elected 
statesman  of  the  local  order.  Twenty-eight  members  were 
also  initiated  into  the  Jovian  organization. 

*  *  * 

Western  Pennsylvania  Engineers'  Society. — Mr.  C. 
Luin  Bradley  in  an  address  before  the  Western  Pennsyl¬ 
vania  Engineers’  Society  at  Pittsburgh  on  the  subject  of 
smoke  abatement  by  means  of  electric  precipitation  of  the 
suspended  dust  particles  referred  particularly  to  the  Cottrell 
process,  his  talk  being  illustrated  with  lantern  slides. 

♦  ♦  ♦ 

New  York  Section,  I.  E.  S. — At  a  meeting  of  the  New 
\  ork  Section  of  the  Illuminating  Engineering  Society  on 
April  9  two  papers  will  be  read,  one,  entitled  “Light  in 
.\rt,”  by  Mr.  M.  Luckiesh,  of  the  National  Electric  Lamp 
-Association;  the  other,  “Color  Photography;  an  Examina¬ 
tion  of  Screen  Plates  by  Microscope  and  Spectroscope,”  by 
Mr.  J.  B.  Taylor,  of  the  General  Electric  Company,  Sche¬ 
nectady,  N.  Y. 

*  ♦  ♦ 

N.  E.  L.  A.  Convention  Exhibits. — At  a  meeting  of  the 
assignment  committee  of  the  exhibition  committee  of  the 
National  Electric  Light  Association,  held  on  March  20,  it 
was  announced  that  practically  two-thirds  of  the  exhibition 
space  in  Medina  Temple,  Chicago,  had  been  allotted  to 
applicants.  According  to  the  present  outlook,  it  may  be¬ 
come  necessary  to  secure  additional  space  to  take  care  of 
the  exhibits  of  Class  D  members. 

♦  *  ★ 

Demonstration  of  Edison  Pictures. — Through  the 
courtesy  of  Mr.  Thomas  A.  Edison  and  the  American  Talk¬ 
ing  Moving  Picture  Company  a  private  demonstration  of 
the  Edison  talking  moving  pictures  will  be  given  to  the 
members  of  the  American  Institute  of  Electrical  Engineers, 
the  American  Society  of  Mechanical  Engineers  and  the 
American  Institute  of  Mining  Engineers  in  the  Engineering 
Societies  Building,  New  York,  on  Friday  evening,  April  4, 
at  8:15. 

♦  ♦  ♦ 

Colorado  Electric  Club. — Mr.  J.  W.  Kelly,  assistant 
general  attorney  for  the  Denver  &  Rio  Grande  Railroad 
Company,  addressed  the  Colorado  Electric  Club  recently  on 
“The  Need  of  a  New  State  Constitution.”  The  need  of  a 
good  public  utilities  measure  enforced  by  really  competent 
commissioners  was  strongly  urged.  The  club  indorsed  a 
movement  for  a  new  state  constitution  with  an  extension  of 
civil  service  requirements  and  protection  for  most  of  the 
administrative  positions. 

*  *  * 

Commonwealth  Edison  Section,  N.  E.  L.  A. — A  lecture 
by  Prof.  F.  R.  Moulton,  of  the  University  of  Chicago,  on 
“The  Wonderful  Heavens’’  was  the  feature  of  the  meet¬ 
ing  of  the  Commonwealth  Edison  Company  Section  of  the 
National  Electric  Light  Association  on  March  20.  The  talk 
was  illustrated  by  exceptionally  fine  lantern-slide  pictures. 
Dramatic  and  musical  numbers  rounded  out  a  pleasant 
evening  for  .the  569  persons  who  attended.  The  girls  of 
the  company  served  doughnuts  and  cider. 

♦  ♦  ♦ 

Philadelphia  Jovians. — On  Thursday  evening,  March 
13,  the  Jovians  of  Philadelphia  held  their  annual  theater 
party  in  the  Forrest  Theater.  Tw’o  hundred  and  ninety 
Jovians,  together  with  their  families,  were  in  attendance. 
.Among  the  guests  of  the  evening  were  Juno  and  Jupiter 
Watts,  who  were  entertained  by  Statesman  Bartlett,  Mrs. 
Bartlett  and  Miss  Rosenthal,  Mr.  and  Mrs,  Gilbert  Smith, 
Mr.  James  A'aughn,  Mr.  and  Mrs.  Devereux,  Mr.  Maxwell, 
Mr.  and  Mrs.  Hallstrom  and  Mr.  Frank  Stout. 
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Mount  Hood  Hydroelectric  Developments — II. 


Electric  features  of  station  on  Bull  Run  River, 
transmission  system  to  Portland,  Ore.,  and  terminal 
station.  By  W.  P.  Brereton  and  R.  H.  Mulock 


IN  the  previous  article  the  hydraulic  and  mechanical  cent ;  seven-eighths  full  gate,  84  per  cent ;  three-quarters  full 
features  of  the  Mount  Hood  Railway  &  Power  Com-  gate,  86  per  cent;  one-half  full  gate,  80  per  cent.  The 
pany’s  system,  from  the  dam  to  the  generating  station  speed  regulation  guarantees  are  as  follows:  Full  load 
on  the  Bull  Run  River,  were  described.  Continuing  the  thrown  on  or  off,  20  per  cent  speed  change;  50  per  cent 
subject  from  that  point,  the  electrical  features  of  the  devel-  full  load  thrown  on  or  off,  9  per  cent  speed  change;  20  per 
opment  are  discussed  in  what  follows :  cent  full  load  thrown  on  or  off,  4  per  cent  speed  change — 

these  figures  being  for  the  Wellman-Seaver-Morgan  tur- 
Generating  Equipment  bine.  Data  on  the  generator  are  given  in  the  table  printed 

There  are  at  present  installed  three  main  units,  each  on  page  668. 
rated  at  3750  kva,  60  cycles,  three-phase,  6600  volts  and  The  exciter  switchboard, 

514  r.p.m.  Each  generator  was  built  by  the  Westinghouse  the  direct-current  circuit 
Electric  &  Manufac- _ _ _ _ _ 

[,1.1  by  lh*  VVfUmin- 

Seaver-Mo|^an^  Com^-  _ ■*,  „  '  j' 

diameter  pipe,  tw^o  be-  ^ 

ing  reduced  at  their  ^  ^  ^ 

lower  ends  to  60  in. 
in  diameter  and  two 

to  54  in.  in  diameter  | 

Platt  Iron  Works  and 
the  Wellman-Seaver- 
Morgan  Company  re-  ^ 

spectively.  Between  fig.  1 — generating  station  on  bull  run  river 

this  reduced  section 

of  each  pipe  and  each  turbine  is  located  a  hydraulically 
operated  gate  valve.  The  two  60-in.  hydraulically  operated 
valves  were  built  by  the  Platt  Iron  Works  and  the  .two  54- 
in.  valves  by  the  Crane  Company. 

On  the  reducing  section  of  each  feeder  pipe  is  connected 
the  i6-in.  drain  to  a  tailrace,  in  which  is  located  the  burst¬ 
ing  plate.  Each  exciter,  or  both,  may  be  supplied  from  one 
of  two  72-in.  pipes.  These  supply  pipes  are  24  in.  in  diam¬ 
eter  reduced  to  18  in.  in  diameter  at  the  turbines.  Each 
main  turbine  is  provided  with  a  synchronously  operated  re¬ 
lief  valve.  The  draft  tubes  of  the  main  units  are  built  of 
concrete  and  those  for  the  exciter  units  are  built  of  steel 
plate. 

Bronze  runners  are  provided  on  each  machine.  The 
guaranteed  efficiencies  are  as  follows:  Full  gate,  82  per 


1  his  board  is  com¬ 
plete  for  five  exciters 
which  may  ultimately 
be  installed.  Immedi¬ 
ately  above  the  excit¬ 
ers  is  located  the 
switchboard  gallery. 
At  the  front  the 
benchboard,  on  which 
is  placed  the  remote 
control  for  all 
switches,  is  located, 
and  directly  above  is 
the  indicating-instru¬ 
ment  switchboard,  a 
space  of  2  ft.  being 
left  between  them  to 
allow  the  operator  a 
clear  view  of  the  main 
floor.  On  the  upper 
panel  are  mounted  in¬ 
dicating  instruments 
for  the  complete 
power  house.  To  the 
left  and  in  full 


view 

from  any  point  on  the 
gallery  is  placed  an 
instrument  pedestal 
having  mounted 
thereon  the  synchro¬ 
scope,  frequency  meter 
and  busbar  voltmeter. 

At  the  back  of  the  gallery  is  located  the  graphic  record¬ 
ing  instruments,  relay  and  Tirrill  regulator  board,  on  which 
are  mounted  the  recording  instruments  and  all  relays  for 
the  complete  power  house.  All  generator-field  rheostats 
are  motor-controlled  and  placed  on  the  rear  wall  of  the 
power  house  directly  behind  the  exciter  switchboard. 

Transformer  Building 

The  transformer  building  is  a  separate  structure  from 
the  low-tension  switch  rooms.  The  main  line  of  the  rail¬ 
way  passes  between  the  two,  no  other  location  for  this 
track  being  available.  The  tw'o  structures  are  on  a  com¬ 
mon  center  line  which  is  at  right  angles  to  that  of  the 
power  house.  The  low-tension  switch  room  is  built  im¬ 
mediately  adjacent  to  the  power  house,  and  communication 


668 


ELECTRICAL  WORLD 


VoL.  6i,  No.  13 


between  this  room  and  the  transformer  house  is  provided 
by  spacious  passages  under  the  railroad. 

I'he  transformer  building,  of  reinforced  concrete  with 
structural  steel  roof  trusses,  is  88  ft.  long,  49  ft.  high  and 
53  ft.  wide.  It  consists  of  two  stories.  The  lower  floor 
has  transformer  pockets  and  transfer  track ;  the  upper  fl(X)r 
contains  no  partition  and  has  the  high-tension  switches, 


all  the  66oG-volt  switches,  this  being  the  switch  room 
proper.  The  66oo-volt  busbars  are  carried  between  con¬ 
crete  barriers  in  the  switch  room. 

At  present  two  bus  structures  are  built,  each  structure 
controlling  two  generators  and  one  transformer  bank,  so 
arranged  that  they  may  be  thrown  together  by  a  tie  switch 
or  operated  separately.  In  the  switch  room  on  the  side  of 
the  wall  adjacent  to  the  generator  room  is  a  fuse  board, 
on  which  all  series,  shunt  potential  and  operating  circuits 
terminate. and  are  either  fused  or  tied  in  with  links  from 
which  the  leads  go  to  the  operating  switchboard.  Space  is 
provided  under  the  track  for  filters  and  a  storage  battery 
for  operating  the  switches. 

The  wiring  system  is  so  laid  out  that  every  two  generat¬ 
ors  may  be  used  as  a  single  unit  and  may  be  excited  by  any 
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FIG.  2 — HIGH-TENSIO.V  BUSES  AND  CIRCUIT-BREAKERS 


arresters  and  busbars.  All  lines  enter  the  building  through 
roof  cones.  railway  spur  runs  into  the  north  end  of 
the  transformer  building,  and  above  this  at  an  elevation  of 
36  ft.  there  is  a  40-ton  crane.  This  crane  may  be  used  for 
handling  transformers  from  the  flat  cars  to  the  transfer 
track  which  runs  up  the  middle  of  the  transformer  build¬ 
ing  or  may  be  used  for  dismantling  transformers.  In  the 
transformer  building  as  it  now  stands  there  are  four  pock¬ 
ets  on  each  side  of  the  transfer  track.  Each  pocket  is 
large  enough  to  hold  one  three-phase,  6o,ooo-volt,  3750-kw 
transformer.  At  present  there  are  installed  seven  single¬ 
phase,  3000-kva,  oil-insulated,  water-cooled  transformers, 
stepping  up  the  tension  from  6600  volts  to  57,000  volts,  one 
transformer  being  a  spare  unit. 

.\11  transformers  are  on  wheels  and  all  transformer 
jiockets  have  rails  laid  in  them.  In  this  way  it  is  an  easy 
matter  to  slip  a  transformer  in  or  out  of  the  pocket  on¬ 
to  the  transfer  track,  thence  down  the  middle  of  the  trans¬ 
former  building  until  the  transformer  can  be  handled  by 
the  crane.  All  transformer  pockets  have  emergency  drains 
in  the  rear,  and  the  floors  of  the  transformer  pockets  are 
sloped  so  that  in  case  of  bursting  tanks  the  hot  oil  will  run 
into  the  rear  of  the  pocket  and  thence  out  by  the  drains. 

I'he  high-tension  leads  of  the  transformers  are  carried 
through  holes  left  in  the  high-tension-room  floor  to  the 
high-tension  busbars,  which  are  carried  on  pipe  framework 
in  this  room,  h'rom  these  bars  leads  drop  down  to  West- 
inghouse  type  GA  line  switches,  from  which  lines  rise 
vertically  through  the  choke  coils  and  roof  cones,  thence 
to  the  transmission  line. 

riie  horn-gaps  are  tapped  in  on  the  roof,  from  which  a 
separate  lead  is  carried  through  another  set  of  roof  cones 
and  directly  down  to  the  electrolytic  lightning  arresters, 
which  are  placed  on  the  main  high-tension  switch-room 
floor,  d  he  high-tension  star  connection  of  the  transformer 
is  made  directly  on  the  busbars,  so  that  any  transformer 
bank  may  be  cut  out  by  simply  opening  the  oil  switch  con¬ 
trolling  that  particular  section  of  the  bus  on  which  the 
transformer  bank  is  connected. 

The  low-tension  swatch  building  of  similar  con.struction 
to  the  transformer  building  is  53  ft.  long,  25  ft.  high  and 
33  ft.  wide.  It  is  built  of  sufficient  size  to  take  care  of  the 
present  as  well  as  of  the  future  generating  equipment.  On 
the  lower  floor  all  the  66oo-volt  leads  aiid  all  series  and 
shunt  instrument  transformers  for  the  66oo-volt  leads  are 
placed  in  concrete  harriers.  On  the  floor  above  are  located 


exciter.  The  present  arrangement  is  such  as  to  allow  of 
additions  to  the  generating  machines  until  the  final  equip¬ 
ment  will  consist  of  practically  four  separate  power 
houses — that  is,  eight  machines  tied  together  to  a  common 
busbar  in  pairs — and  each  of  these  units  will  have  a  sepa¬ 
rate  exciter.  Any  number  of  exciters  may  be  paralleled 
together  if  necessary  and  thus  take  the  place  of  any  broken- 
down  machine.  Any  of  the  four  units  may  be  paralleled 
together  or  operated  separately. 

Three  single-phase  transformers,  or  one  three-phase 
transformer,  form  a  single  unit  for  the  transformers. 
These  may  run  directly  onto  a  high-tension  line  or  may 
be  paralleled  together  through  the  high-tension  busbars. 
Two  units  form  the  first  installation,  which  may  be  run 
together  or  separately,  and  complete  provision  is  made  in 
every  detail  for  carrying  out  in  the  future  the  original 
idea  of  a  four-unit  power  house.  The  future  machines  may 
be  tied  onto  the  busbars  without  interfering  with  the  serv¬ 
ice  in  any  way. 

Switchboards  are  standard  Westinghouse  black-slate 


FIG.  3 — TRANSFORMERS  IN  CONCRETE  CEI.I.S 

boards.  .Ml  instruments  are  the  very  latest  pattern,  round 
dial  for  the  indicating  instruments  and  a  square  meter  for 
recording.  Two  Tirrill  regulators  are  installed  and  so 
arranged  that  they  control  the  voltage  of  the  present  two 
units  if  isolated  from  each  other.  Either  regulator  may 
be  used  if  two  units  are  tied  together.  All  66oo-volt 
switches  comprise  type  C  oil  circuit-breakers,  and  all  ex- 


March  29,  1913 


the  same  vertical  plane  at  the  same  spacing.  On  one  pole 
line  an  additional  cross-arm  is  placed  to  carry  the  tele¬ 
phone  circuit.  This  cross-arm  is  placed  6  ft.  below  the 
future  position  of  the  lowest  main-line  cross-arm  to  be 
added  later.  No.  12  copper  clad  wire  is  used  for  the  tele¬ 
phone  service  and  is  transposed  on  Pierce  brackets  every 
third  pole. 


citer  switches  and  field  switches  are  of  the  carbon-brake, 
solenoid-operated  pattern. 

The  building  is  lighted  by  tungsten  lamps,  either  single 
or  in  clusters,  all  lighting  wiring  being  carried  in  conduit 
and  so  arranged  that  in  case  of  trouble  an  emergency  sys¬ 
tem  of  lighting  may  be  operated  throughout  all  parts  of 
the  building  from  the  storage  battery.  All  6600-volt  leads 
and  exciter  leads  are  carried  in  fiber  conduit.  All  other 
leads  throughout  the  building  are  carried  in  steel  conduit. 
Conduit  is  provided  to  care  for  future  needs. 

There  is  a  complete  oil  and  water  system  supplied  for  the 
transformers.  The  water  system  is  so  arranged  that  by 
means  of  valves  duplicate  service  is  obtained  and  a  break 
in  any  part  of  the  system  whatsoever  will  not  cause  a 
shut-down  of  the  supply  to  the  transformers.  The  oil 
system  is  so  arranged  that  there  are  two  oil  pipes  to  every 
transformer.  On  of  these  is  an  emergency  pipe  and  used 
only  in  case  of  accident;  the  other  may  be  used  either  for 
draining  the  transformers  or  for  filling  them. 

Transmission  Line 

Tlie  transmission  line  at  present  consists  of  two  circuits, 
one  running  from  Bull  Run  power  house  to  the  terminal 
station  in  Portland,  27.5  miles  long,  and  a  second  running 
from  the  power  house  to  the  intersection  with  the  Oregon 
Water  Power  Railway,  14  miles  long.  I-2ach  line  carries 
57.100  \t)lts  and  consists  of  No.  3/0  aluminum  cable  (nine¬ 
teen  strands),  supported  by  Ohio  Brass  Company  No.  9895 
insulators,  and  is  carried  in  general  on  45-ft.  cedar  poles, 
each  having  two  cross-arms  with  provision  for  a  third. 
The  poles  are  spaced  forty  to  the  mile  on  stretches,  and 
the  butt  of  each  pole  is  painted  with  one  coat  of  carbo- 
lineum  avonareus,  excepting  at  railroad  crossings,  where 
the  butts  are  buried  in  concrete.  At  road  crossings  and 
on  curves  each  ])ole  is  double-armed  and  guyed.  Every 
tenth  pole  is  guyed  in  four  directions,-  all  hardware  is  gal¬ 
vanized.  and  all  cross-arm  braces  are  through-bolted  to  the 
cross-arms  and  lag-bolted  to  the  poles.  Special  structures 
were  provided  for  all  railroad  crossings. 

On  leaving  the  power  house  the  transmission  line  fol¬ 
lows  the  penstocks  to  the  top  of  the  bluff,  thence  passing 
along  the  west  side  of  the  reservoir,  crosses  the  Big  Sandy 
River  and  continues  across  fields  in  the  shortest  direction  to 
the  county  road,  thence  to  the  railroad  right-of-way  at  a 
point  where  it  emerges  from  the  Sandy  River  Canyon. 
From  this  point  on  the  lines  follow  the  railroad,  one  on 
each  side,  until  near  the  city  limits,  when  the  line  goes 
north  along  a  country  road  until  it  intersects  Columbia 


high-tension  outlets  on  roof  of  transformer 
BUILDING 


Terminal  Station 

Terminal  "A"  is  the  main  step-down  station  for  the 
system.  It  is  a  reinforced-concrete  building  with  structural 
steel  roof  trusses,  56  ft.'  wide  by  48  ft.  high  by  72  ft.  deep, 
consisting  of  two  stories  and  a  basement,  in  the  north 
end  of  the  building  is  a  spur  track  which  runs  beneath  a 
20-ton  crane.  Any  cars  of  material  may  be  shunted  in  on 
this  track  and  handled  by  an  overhead  crane.  Down  the 
center  of  the  lower  floor  of  the  building  is  a  transfer  track ; 
on  the  east  side  of  this  track  are  the  concrete  transformer 
pockets;  on  the  west,  separated  by  a  concrete  wall,  is  the 
switchboard  room.  The  whole  of  the  upper  floor  is  one 
large  room  without  pillars  and  is  used  for  the  11,000- volt 
and  57, 1 00- volt  equipment. 

The  high-tension  lines  are  led  to  the  roof  of  the  building 
and  dead-ended  on  a  steel  structure.  From  this  structure 
leads  go  through  roof  cones  to  Westinghouse  type  GA 
line  switches.  Another  lead  is  tapped  in  on  the  lines  on 
the  roof  and  brought  through  horn-gaps,  thence  through 
another  set  of  roof  cones  to  the  electrolytic  lightning  ar¬ 
resters,  which  are  located  on  the  second  floor  of  the 
building. 

The  high-tension  busbars  consist  of  copper  tubing  sup¬ 
ported  on  pipe  framework  without  barriers.  The  current  is 
led  from  the  high-tension  bars  to  the  transformers  through 
openings  left  in  the  floor.  All  transformers  are  mounted  on 
wheels  and  can  be  rolled  in  the  pockets  on  rails,  and  all 
pockets  drain  to  the  rear. 

At  present  there  are  installed  two  3300-kva  oil-insulated, 
water-cooled  Westinghouse  transformers,  lowering  the  ten¬ 
sion  from  57,100  volts  star  to  11,000  volts  delta.  The 
ii.ooo-volt  leads  from  the  transformers  are  taken  through 
conduit  to  the  ii,ooo-volt  bus  structure  on  the  second  floor 
of  the  building.  This  equipment  consists  of  a  double  set 
of  busbars,  all  separated  by  concrete  barriers.  All  11,000- 
volt  connections,  either  to  high-tension  transformers,  low- 
tension  transformers  or  feeders,  have  two  oil  switches  in 
parallel,  so  that  a  feeder  may  be  instantly  cut  over  from 
one  busbar  to  the  other  without  interrupting  the  service. 

On  the  second  floor  is  also  a  ii,ooo-volt  ring  feeder  struc¬ 
ture.  This  comprises  a  method  of  feeding  all  substations 
with  li,ooo-volt  energy  by  connecting  them  on  a  ii,ooo-volt 
line,  which  on  leaving  the  terminal  station  passes  to  the 
different  substations  in  turn  and  back  to  the  terminal  sta¬ 
tion  again,  making  a  completely  closed  circuit.  This  feeder 


FIG.  4 - OIL-SWITCH  AND  BUS  .STRUCTURES 


Boulevard,  which  it  follows  to  the  terminal  station.  Pro¬ 
vision  is  made  in  the  design  both  of  the  transformer  houses 
and  pole  structures  for  two  additional  lines  similar  to  those 
constructed  at  present. 

The  three  cables  forming  a  line  are  arranged  to  form  a 
right-angled  triangle  with  two  cables  on  the  top  cross-arm 
at  4.5  ft.  centers  and  two  on  one  side  of  the  pole,  both  in 
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is  so  arranged  that  it  may  be  either  tied  in  on  the  11,000-  are  controlled  mechanically  through  bell-crank  mechanism, 
volt  busbars  or  left  separate  therefrom.  The  structure  is  All  57,000-volt  leads  are  made  of  ^-in.  copper  tubing, 
duplicated  in  all  main  substations  and  so  arranged  that  a  and  all  ii,ooo-volt  connections  between  the  transformers 

break  in  any  ii,ooo-volt  line  will  not  interrupt  the  service,  and  the  bus  structures  are  of  lead-covered,  paper-insulated 

as  energy  may  pass  either  way  around  the  circuit.  cable.  The  connections  from  the  ring 'feeders  to  the  line 

If  the  high-tension  line  is  broken  so  that  the  ring  feeder  outlets  are  carried  in  the  open  and  are  made  up  of  hard- 

cannot  be  kept  alive  through  the  terminal  station  busbars,  drawn  copper  wire.  The  connections  from  all  11,000- volt 

it  is  arranged  that  energy  shall  be  available  from  the  steam  switches  to  the  line  outlets  are  made  in  lead-covered  cable 

plant.  Thus  the  ring  feeder  can  be  disconnected  from  the  carried  in  steel  conduit. 

terminal-station  high-tension  busbars  and  the  whole  distri-  The  2300-volt  leads  are  of  hard-drawn  copper.  The 
bution  system  kept  alive  from  the  steam  plant.  The  ring  57,000-volt  leads  are  carried  through  roof-type  Locke  No. 

feeder  structure  is  built  in  practically  the  same  way  as  the  504  insulators,  set  on  3-ft.  concrete  cones  on  the  roof  of 

main  structure,  all  wires  on  the  switchboard  being  sepa-  the  building,  and  the  ii,ooo-volt  outlets  are  carried  through 

rated  from  each  other  by  2-in.  concrete  barriers.  All  twenty-four  No.  661  outlets. 

ii,ooo-volt  switches  are  of  the  Westinghouse  type  C  re-  A  complete  oil  and  water  system  for  the  transformers  is 
mote-controlled  pattern,  and  all  ii. 000- volt  lines  that  leave  installed,  there  being  a  double  oil  system  so  that  the  bad  oil 


FIG.  6 — PLAN  VIEW  OF  GENERATING  STATION 


the  building  are  protected  by  electrolytic  lightning  arresters 
and  choke  coils. 

There  are  two  ii,ooo-volt  cables  leading  from  the  11,000- 
volt  busbars  to  two  750-kva,  three-phase,  oil-insulated, 
water-cooled  Allis-Chalmers  transformers,  which  lower  the 
tension  from  11,000  volts  to  2300  volts.  The  2300-volt  leads 
on  these  transformers  are  taken  to  the  2300-volt  double 
busbar  structure  in  the  switchboard  room.  This  structure 
is  located  about  8  ft.  behind  the  switchboard  and  consists 
of  an  iron  pipe  frame  on  which  are  mounted  two  sets  of 
busbars  and  a  double  set  of  2300-volt  oil  switches.  All 
transformer  leads  and  feeders  from  the  2300-volt  structure 
are  tied  to  the  busbars  through  two  oil  switches  in  parallel. 
In  this  way  any  line  or  transformer  may  be  immediately 
cut  over  to  the  other  busbar  in  case  of  trouble  without 
shutting  that  feeder  down. 

The  switchboard  is  formed  of  standard  Westinghouse 
black-slate  panels  and  has  all  instruments,  indication,  inter- 
grating  and  graphic  meters  mounted  thereon.  All  11,000- 
volt  switches  and  57,100-volt  switches  are  controlled  from 
this  board  by  secondary  circuits,  and  all  2300-volt  switches 


and  good  oil  do  not  have  to  run  in  the  same  pipe.  There 
are  two  tanks  in  the  basement  capable  of  handling  2000 
gal.  of  oil  each.  With  the  pumps  and  filters  installed,  this 
oil  may  be  filtered  or  dried,  as  the  case  may  require.  A 
water-cooling  system  for  the  transformers  is  installed  and 
is  so  arranged  by  a  set  of  valves,  strainers  and  pumps  that 
there  is  a  double  water  supply  to  each  transformer,  and  a 
break  on  any  part  of  the  system  will  not  necessitate  cutting 
off  any  transformer. 

At  present  only  one  57,100-volt  line  is  connected  in  the 
building.  However,  the  switching  equipment,  roof  cones, 
arrester  equipment,  etc.,  are  complete  for  tying  in  another 
line.  There  is  also  a  spare  pocket  for  a  3300-kva,  57,100- 
volt,  three-phase  transformer.  There  is  also  provision  for 
an  extra  ii,ooo-volt  line  and  another  complete  ring  feeder 
and  six  extra  2300-volt  lines. 

.  System  Design 

The  foregoing  is  a  short  account  of  the  system  to  the 
city  limits,  including  the  step-down  transformation  as  com¬ 
pleted,  but  a  slight  idea  of  the  city  scheme  for  distribution 


FIG.  I — 82-FT.  WEIR  IN  TAILRACE  CHANNEL 


FIG.  8 - THE  TERMINAL  STATION 

terminal  and  also  as  substation  feeders.  Of  course,  when 
a  substation  was  not  near  the  loop  or  had  not  a  very  im¬ 
portant  load  connected  to  it,  it  would  be  fed  by  a  single 
or  double  feeder,  as  the  case  demanded.  These  substations 
are  all  designed  to  transform  the  voltage  down  to  2300 
when  it  goes  to  the  primary  circuits  of  the  distribution 
system. 


and  the  results  are  believed  to  be  correct  within  a  very 
.small  percentage  of  error. 

In  the  station  there  are  four  units,  each  consisting  of  a 
4000-kw  vertical-shaft  generator,  driven  at  116  r.p.m.  by 
a  single-runner  Francis-type  turbine,  rated  at  6000  hp  at 
49-ft.  head.  There  are  also  two  vertical-shaft  430-hp  water¬ 
wheel-driven  exciters  running  at  400  r.p.m.  The  rotating 
part  of  each  unit  is  carried  on  a  roller  thrust  bearing  on 
top  of  the  generator.  Each  of  the  main  turbines  requires 
about  1200  cu.  ft.  of  water  per  second  at  full  load.  On 
account  of  this  large  quantity,  it  was  considered  that  the 
only  satisfactory  method  of  measuring  the  water  was  by 
a  weir  and  that  only  one  turbine  could  be  tested  at  a  time. 
The  tailrace  is  12  ft.  deep,  90  ft.  wide  and  about  350  ft. 
long,  excavated  in  solid  rock.  The  concrete  wing  wall 
which  is  shown  in  Fig.  i  separates  the  tailrace  from  the 
river.  A  sharp-crested  weir  was  built  across  the  tailrace 
about  200  ft.  downstream  from  the  power  house.  This 
extends  from  the  concrete  wing  wall  on  one  side  to  the 
solid-rock  bank  on  the  other  side  and  is  about  no  ft.  long 
in  all.  As  it  was  necessary  to  have  end  contractions  at 
each  end  of  the  weir,  the  standard  crest  was  made  only 
about  82  ft.  long  in  the  middle  of  the  tailrace  channel. 

The  weir  is  practically  of  standard  dimensions  in  all  re¬ 
spects.  The  face  is  vertical  on  the  upstream  side  for  about 
half  the  depth  of  the  channel.  It  was  necessary  to  have 
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FIG.  7 — SECTIONAL  VIEW  THROUGH  POWER  HOUSE 


would  transform  all  the  energy  to  11,000  volts,  at  which 
pressure  it  would  be  used  either  locally  or  distributed  to 
the  substations  of  the  system. 

The  city  lying  between  these  terminals  was  to  be  fed 
by  a  number  of  substations,  for  the  most  part  arranged  in 
a  loop  or  circle  and  each  being  tied  to  the  terminal  by  the 
ring  feeders.  The  scheme  calls  for  two  ring  feeders  com¬ 
plete.  These  rings  would  then  act  as  tie  lines  between  the 
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may  be  interesting.  The  original  scheme  and  final  lay-out 
will  necessitate  two  large  terminal  stations,  one  situated  in 
the  north  of  the  city  and  designated  as  terminal  “A,”  which 
is  finished  as  far  as  required  by  the  present  demands.  The 
other  terminal  station  is  to  be  located  in  the  south  of  the 
city  and  designated  as  terminal  “B.”  Each  of  these  sta¬ 
tions  would  be  fed  by  at  least  two  high-tension  lines  and 


The  auxiliary  steam  plant  was  built  adjacent  to  a  sub¬ 
station  and  generates  at  11,000  volts.  It  is  tied  in  to  the 
system  through  the  ring  feeders.  The  substations  are  tied 
together  by  ii,ooo-volt  overhead  circuit  and  submarine 
cable,  and  with  the  exception  of  the  steam  plant  all  distrib¬ 
ute  energy  to  the  distribution  system  at  60  cycles,  2300 
volts. 

The  engineering  and  construction  were  carried  on  under 
the  direction  of  Messrs.  Smith,  Kerry  &  Chace,  engineers, 
with  the  late  C.  B.  Smith  as  general  manager  of  the  Mount 
Hood  Railway  &  Power  Company.  The  system  is  now 
owned  and  controlled  by  the  Portland  Railway,  Light  & 
Power  Company. 


Efficiency  Test  of  6000-Hp  Turbines  of  the 
Appalachian  Power  Company 

Tests  of  waterwheels  in  Development  Ko.  2  of  the  Appala¬ 
chian  Power  Company  on  the  New  River,  Virginia,  showed 
them  to  be  remarkably  efficient.  Use  was  made  of  a  sharp- 
crested  weir  for  measuring  the  flow  of  water  and  the  con¬ 
ditions  were  very  favorable  for  obtaining  accurate  results. 
According  to  the  contract  with  the  manufacturer  of  the 
turbines,  a  large  bonus  is  to  be  paid  for  efficiencies  above 
the  guarantee,  so  that  the  tests  were  made  w’ith  great  care. 
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a  structure  which  could  be  easily  erected  and  easily  re¬ 
moved  after  the  tests  were  finished.  During  the  ordinary 
operation  of  the  station  the  pressure  on  the  weir  cor¬ 
responded  to  as  much  as  6  ft.  On  this  account  it  was  nec¬ 
essary  to  batter  the  lower  half  of  the  face  in  order  to  make 
the  structure  stable.  However,  the  vertical  portion  is 
thicker  than  is  generally  considered  necessary  for  a  stand¬ 
ard  weir,  and  this  batter  can  have  no  real  effect  on  the  dis¬ 
charge.  TliC  crest  proper  consists  of  a  steel  plate  planed 
on  one  edge.  The  deck  of  the  weir  consists  of  two  thick¬ 
nesses  of  plank  with  tar  paper  between,  and  there  is  a  con¬ 
crete  footing  along  the  toe  and  each  side  against  the  solid 
rock,  and  hence  the  structure  is  very  tight. 

Still-boxes  were  erected  on  each  side  of  the  channel  about 
30  ft.  upstream  from  the  weir.  These  were  tight  wooden 
boxes  in  which  the  hook  gages  were  placed.  In  each  a 
I -in.  hole  was  bored  through  the  outstream  side  below  the 
cre‘U  level  to  admit  the  water.  The  hook  gages,  which 
read  to  0,001  ft.,  were  set  up  in  these  boxes,  and  their  zero 
reading  was  carefully  established  at  the  elevation  of  the 
crest  by  an  engineer’s  level. 

To  test  the  weir  for  water  tightness,  the  whole  station 
was  shut  down,  all  the  headgates  were  tightly  closed,  and 
the  drain  valves  in  the  wheel  chambers  were  opened.  The 


headgates  are  remarkably  tight,  but  in  order  to  measure  the 
leakage  through  them  the  drain  valve  in  one  of  the  intake 
chambers  was  closed  and  observation  was  made  of  the 
time  required  to  fill  the  intake  chamber  a  certain  depth 
with  the  leakage  through  the  gate.  It  was  found  that  this 
leakage  amounted  to  about  0.14  cu.  ft.  per  second.  There 
were  a  few  other  small  leaks,  so  that  it  was  assumed  that 
the  total  leakage  through  the  power  house  amounted  to 
about  I  cu.  ft.  per  second.  When  the  station  was  shut  down 
the  water  in  the  tailrace  fell  to  the  level  of  the  crest  of 
the  weir  and  stayed  there  for  over  two  hours,  showing  that 
the  leakage  through  the  weir  was  practically  equal  to  the 
leakage  through  the  power  house. 

The  crest  of  the  weir  is  about  2  ft.  above  the  level  of 
the  water  downstream  from  it.  and,  as  during  the  test  the 
maximum  head  over  the  weir  amounted  to  about  2.5  ft.,  the 
leakage  through  the  weir  would  be  increased  in  the  ratio 
of  the  square  root  of  4.5  to  the  square  root  of  2,  or  by  50 
per  cent.  To  be  conservative,  i  cu.  ft.  per  second  was 
added  to  the  discharge  over  the  weir  as  observed,  to  cor¬ 
rect  for  this  small  difference. 

It  was  necessary  to  excite  the  generator  from  one  of  the 
turbine-driven  exciters,  and  the  flow  required  for  this  had 
to  be  corrected  for.  The  flow  through  the  exciter  for  dif¬ 
ferent  gate  openings  at  normal  speed  was  measured  by  the 
weir,  and  the  flow  necessary  to  excite  one  alternator  was 
found  to  he  from  26  cu.  ft.  to  28  cu.  ft.  per  second. 


In  order  to  hold  the  load  steady,  the  governor  was  blocked 
and  hand  control  was  used  on  the  turbine.  The  generator 
was  put  on  the  commercial  load  and  care  was  taken  to 
maintain  its  power-factor  at  unity.  The  load  was  meas¬ 
ured  by  precise  wattmeters  with  the  necessary  instrument 
transformers  and  checked  against  precise  voltmeters  and 
ammeters. 

In  order  that  the  loss  of  head  through  the  racks  and  gate 
might  not  be  charged  against  the  wheel,  the  head ‘acting 
on  the  turbine  was  measured  by  a  piezometer,  or  rather 
by  two  piezometers,  one  leading  from  each  side  of  the 
intake  chamber.  These  were  i-in.  pipes  threaded  into  a 
steel  plate  flush  with  the  side  of  the  chamber.  They  con¬ 
nected  with  glass  tubes  on  the  power  house  wall  at  the 
proper  elevation  for  reading  the  level.  The  velocity  head 
in  the  intake  chamber  at  this  point  was  added  to  the  head 
observed  by  the  piezometer.  The  tail-water  level  was  meas¬ 
ured  by  a  gage  on  the  downstream  wall  of  the  power  house 
in  the  tailrace. 

Turbines  No.  2  and  No.  3  were  tested  separately  at  dif¬ 
ferent  gate  openings  varying  from  one-third  to  full  load. 
In  making  the  tests  the  turbine  gates  were  set  at  a  given 
opening,  conditions  were  allowed  to  become  stable,  and  then 
readings  were  taken  every  minute  on  the  hook  gages  at  the 

weir,  on  the  wattmeters  and 
electrical  meters,  and  on  the 
head  and  tail-water  gages. 
This  was  kept  up  for  about  ten 
minutes  for  each  particular  gate' 
opening  tested.  The  average 
of  the  readings  was  used  in 
making  the  computations.  In 
computing  the  flow  over  the 
weir,  use  was  made  of  Bazin’s 
formula,  correcting  for  the  end 
contractions  by  the  Francis 
method,  and  also  correcting  for 
the  fact  that  the  channel  is 
somewhat  wider  than  the  length 
of  the  crest  of  the  weir,  which 
would  slightly  affect  the  velocity 
of  approach  factor  by  increas¬ 
ing  the  height  of  the  weir  by 
the  ratio  of  the  width  of  the 
channel  to  the  length  of  the 
crest.  From  the  observed  flow 
over  the  weir  the  correction  for  the  water  used  by  the 
exciter  was  deducted,  and  the  excess  leakage  through  the 
weir  added.  The  observed  load  was  increased  by  the  loss 
in  efficiency  in  the  generator  as  taken  from  tests  made  by 
its  manufacturer  in  his  shops.  The  head  was  taken  as  the 
difference  between  the  piezometer  readings  and  the  tailrace 
gage  readings,  the  velocity-head  correction  being  added. 

Fig.  2  shows  the  average  of  the  efficiencies  of  the  two 
turbines  at  different  loads.  The  maximum  is  93.7  per  cent. 
It  will  be  noticed  that  all  the  points  for  turbine  No.  2  are 
slightly  lower  than  the  points  for  unit  No.  3.  This  is  prob¬ 
ably  due  to  the  fact  that  turbine  No.  2  discharges  to  one 
side  of  the  tailrace.  This  caused  an  appreciable  eddy — so 
much  so  that  during  the  test  the  observed  head  on  the  weir 
was  about  0.02  ft.  higher  at  the  right-hand  end  than  at 
the  left-hand  end.  This  would  naturally  decrease  the  dis¬ 
charge  over  the  weir,  or,  rather,  the  apparent  discharge 
would  be  greater  than  the  actual  discharge.  During  the 
test  of  Xo.  3  turbine,  however,  the  flow  approaching  the 
weir  was  uniform,  there  were  no  eddies,  and  the  level  was 
the  same  at  each  side  of  the  channel.  On  account  of  these 
better  conditions,  the  results  from  No.  3  turbine  should  be 
more  nearly  correct  than  those  from  No.  2.  No  baffles  were 
erected  in  the  approach  channel  to  the  weir  as  they  would 
have  interfered  too  much  with  the  operation  of  the  station. 
The  velocity  of  approach  was  low,  being  only  about  0.8  ft. 
per  second,  and  any  eddies  would  show  a  flow  apparently 
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greater  than  the  actual,  which  would  decrease  the  appar¬ 
ent  efficiency. 

The  specific  speed  of  the  turbine  at  normal  rating  is  70. 
Such  a  high  efficiency  would  be  remarkable  for  a  turbine 
of  any  type,  but  it  is  more  so  considering  the  high  specific 
speed.  The  curve  is  very  flat  down  to  about  one-third  load, 
and  the  efficiency  is  relatively  high  at  partial  gate  opening 
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for  this  high  specific  speed.  This  feature  is  particularly 
advantageous  in  providing  high  efficiency  during  ordinary 
operation,  especially  on  such  a  stream  as  the  New  River, 
where  the  flow  fluctuates  considerably  and  is  limited. 

riie  dotted  curve  shows  the  efficiency  observed  during  a 
Holyoke  test  of  a  model  runner  of  about  one-third  the  diam¬ 
eter  of  the  main  turbine.  It  will  be  seen  that  the  efficiency 
of  the  large  wheel  in  place  is  from  3  per  cent  to  4  per  cent 
higher  than  that  given  by  the  model  runner.  This  might 
be  expected,  considering  the  large  size  of  the  turbine,  the 
runner  being  7  ft.  6.25  in.  on  the  center  line  of  the  dis¬ 
tributor,  and  its  setting,  in  which  everything  has  been  done 
to  obtain  as  efficient  a  unit  as  possible.  The  design  of  the 
draft  tube  is  particularly  important,  and  its  cross-section 
has  been  kept  circular  or  elliptical  at  the  outlet.  Consider¬ 
able  care  was  taken  in  laying  the  concrete  to  keep  the  walls 
of  the  intake  chamber  and  the  draft  tube  as  smooth  as 
possible.  The  single  draft  tube  saves  the  excessive  losses 
usually  found  in  a  double-runner  unit  with  the  draft  tubes 
discharging  toward  one  another.  Moreover,  there  is  no 
sudden  enlargement  of  the  draft  tube  at  the  discharge  of 
the  runner  such  as  is  frequently  found  and  causes  serious 
losses.  According  to  Camerer’s  formula  for  obtaining  the 
increased  efficiency  of  a  large  runner  over  a  smaller  one 
of  the  same  type,  the  efficiency  of  the  main  turbine  should 
be  about  1.5  per  cent  more  than  that  of  the  model  runner. 
However,  this  does  not  take  into  account  the  smaller  pro¬ 
portionate  mechanical  losses  in  the  large  unit  in  place,  as 


FIG.  4 — COMPARISON  OF  EFFICIENCY  OF  MODEI.  AT  HOLYOKE 
AND  TURIU.VES  IN  SERVICE 


compared  with  the  mechanical  losses  in  the  model  wheel 
at  Holyoke,  amounting  to  about  0.75  per  cent,  nor  does  it 
consider  the  better  draft-tube  conditions  in  place. 

As  stated  above,  the  flow  over  the  weir  was  calculated  by 
Bazin’s  formula,  as  this  was  considered  to  suit  the  condi¬ 
tions  better  and  because  Bazin’s  experiments  had  been  con¬ 
ducted  with  so  much  greater  care  than  experiments  on  which 


other  weir  formulas  were  based.  It  also  gave  more  observa- 
tive  results.  As  compared  with  tlu*  Cornell  experiments. 
Bazin’s  formula  gives  a  discharge  about  0.5  per  cent  greater, 
and  as  compared  with  the  Frrse  formula  from  i  per  cent 
greater  for  the  higher  heads  observed  down  to  about  0.75 
per  cent  for  the  lower  heads  observed. 

Fig.  3  shows  the  over-all  efficiency  of  the  station  to  the 
.switchboard  after  allowing  for  the  losses  in  the  generators, 
exciters,  racks  an  .  headgates,  etc.  As  shown,  the  maxi¬ 
mum  efficiency  is  88  per  cent  and  from  full  load  down  to 
about  0.6  load  the  efficiency  of  the  station  is  over  80  per 
cent.  It  is  claimed  that  the  efficiency  of  this  turbine  shows 
that  great  progress  has  been  made  in  turbine  design  in 
America  during  the  past  two  or  three  years. 

The  turbines  and  all  the  auxiliary  hydraulic  apparatus 
were  furnished  by  the  I.  P.  Morris  Company,  of  Philadel¬ 
phia.  The  power  stations  were  designed  and  constructe<l 
by  Viele,  Blackwell  &  Buck,  of  New  York,  consulting  engi¬ 
neers  of  the  company.  H.  M.  Byllesby  &  Company,  of  Chi¬ 
cago,  are  the  engineers  and  managers  of  the  company. 


Stresses  Produced  in  a  Transmission  Line  by 
Breaking  of  a  Conductor 

By  R.  S.  Brown 

In  the  mechanical  design  of  a  transmission  line  it  is  of 
advantage  to  know  not  only  what  stresses  will  be  produced 
by  variations  in  temperature,  wind  pressure  and  the  accu- 


Tert'entage  Change  In  Span  Length  i^Utiricat  n>rU 

FIG.  1 - CURVES  SHOWING  PERCENTAGE  CHANl.E  IN  l  E.Ntn  il  OF 

SPAN  PLOTTED  AGAINST  TENSION  IN  CONDCl  lOR 

mulation  of  ice  on  the  conductor  but  also  what  the  un¬ 
balancing  effect  on  supports  and  conductors  will  he  should 
one  or  more  of  the  line  wires  break.  The  following 
analysis  has  been  made  to  determine  these  stresses.  The 
subject  is  one  which  will  not  admit  of  great  mathematical 
refinement  in  its  treatment  and,  indeed,  such  treatment 
would  be  unwarranted,  as  the  physical  constants  of  the 
materials  entering  into  a  transmission  line  are  not  known 
to  a  very  high  degree  of  accuracy,  and  other  factors,  such 
as  the  slipping  of  the  conductor  in  its  tie,  skewing  of  cross- 
arms,  variations  in  span  length  and  the  effect  of  grade 
(all  of  which  have  been  neglected  entirely  in  the  follow¬ 
ing)  will  affect  the  result  to  some  extent.  Nevertheless, 
the  following  deductions  may  prove  valuable: 

The  following  symbols  have  been  used: 

T  =  unit  stress  in  conductor,  pounds  per  square  inch. 
t  =  actual  tension  in  conductor,  pounds. 

\t  =  insulator  deflecting  force,  pounds. 

L  =  length  of  span,  feet. 

\L  =  change  in  length  of  span.  feet. 
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A  =  area  of  conductor  section,  square  inches. 

d  =  density  of  conductor,  pounds  per  square  inch  =  0.321 
for  copper,  0.0967  for  aluminum. 

M  =  modulus  of  elasticity  of  conductor,  pounds  per 
square  inch  =  16X  to*  for  copper,  9X  to*  for  aluminum. 

c  —  ratio  of  apparent  wire  density  due  to  loading  to 
actual  density. 

h  =  sag,  feet. 

AL 

P  =  percentage  change  in  span  length  =  — 

R  =  length  of  suspension  insulator,  feet. 

/  =  weight  of  suspension  insulator,  pounds. 

IV  =  weight  of  one  span  of  wire  =  12  dALc. 

P  =  force  in  pounds  required  to  deflect  insulator  i  ft. 

.y  =  force  in  pounds  required  to  change  the  length  of 
normal  span  i  ft. 

N  =■  number  of  conductors. 

D  =  deflection  of  the  insulator  from  its  normal  position. 

5"  =  length  of  conductor  per  span,  feet. 

The  relation  between  change  in  span  length  and  tension 
in  the  conductor  is  derived  from  the  parabolic  equations 
of  the  curve  formed  by  a  span  of  wire : 

r  =  3‘'fJand5  =  /.+  .^ 

2/t  3L 

The  tension  will  not  change  more  than  2  or  3  per 
cent  within  the  span  and  is  assumed  to  be  the  same  for  all 
parts. 

Eliminating  h, 

5-  =  L  +  — A 

If  So  is  the  length  of  wire  and  To  is  the  tension  in  the 
si)an  when  AL  =  o, 

So  =  L  + 

*  0 


If  L  increase  to  L  +  AL,  and  tension  to  T,  then, 

6'T(L  +  AL)* 

T 


5  =  L  -f  AL  4- 


the  expression  (L  +  AL)*.  Therefore  the  percentage 
change  in  span  length  is, 

AL  6d*L*  To  6d*V  ,  T 

M 


M  T 

The  curves  in  Fig.  i  were  plotted  from  this  equation, 
using  the  constants  for  copper.  The  numbers  on  the  abscissa 
have  no  significance  other  than  to  give  a  scale  of  percent¬ 
age.  It  will  be  noticed  that  dL  occurs  as  a  product  in  this 
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FIG.  3 — DEFLECTIONS  DUE  TO  BROKEN  CONDUCTOR 

equation,  hence  the  performance,  when  covered  with  sleet 
to  such  an  extent  that  the  apparent  wire  density  is  c  times 
the  true  density,  will  be  the  same  as  the  performance  of  a 
bare  span  c  times  as  long  as  the  actual  span. 

The  relation  between  the  deflection,  D,  of  a  suspension 
insulator  from  the  vertical  position  and  the  side  pull.  At, 
on  the  bottom  of  the  insulator  is  derived  as  follows  (see 
Fig.  2.)  Taking  moments  about  the  point  O, 

(L —  L)  R  cos  9 - IR  sin  9  —  IVR  sin  9  =  o 


tan  9  = 


2 


But 


Therefore 


JV  -f  0.5  / 


At 

IF +  0.5/ 


tan  9  = 


D 


\/R^  —  D^ 


D 


It  (IF-f  0.5/) 

The  curve  in  Fig.  4  is  plotted  from  this  equation. 

The  relation  between  At  and  D  for  rigid  insulators  is 
practically  a  straight  line.  It  may  be  calculated  for  any 
special  type  of  construction  from  the  dimensions  of  the 
poles,  cross-arms  and  pins  but  will  involve  the  modulus  of 
elasticity  for  the  timber,  which  is  a  rather  uncertain  quan¬ 
tity.  The  best  way  to  determine  this  relation  is  by  actual 
test  of  a  pole  or  tower.  For  wooden  poles  it  may  be  calcu¬ 
lated  approximately  by  means  of  the  equation, 

■ 

where 

B  is  the  diameter  of  the  base  of  pole  in  inches. 

H  is  the  height  of  the  pole  in  feet. 

^  is  a  constant  depending  upon  the  kind  of  wood  (about 
500  for  cedar). 

For  small  values  of  deflection  the  slope  of  the  force- 
deflection  curve  for  spans  and  for  insulators  is  sensibly 
constant.  The  value  for  spans  is: 

dT  A 


s  = 


for  suspension  insulators. 


dP  L 


dSt 


FIG.  2 — FORCES  ACTING  ON  SUSPENSION  INSULATOR 

and  the  stretch  will  be, 

,  T—To 
M 

The  original  length  plus  the  stretch  must  equal  the  final 
length,  therefore, 

As  AL  is  small  compared  with  L,  it  may  be  neglected  in 


for  poles. 


dD 


kB* 
A  -7^3 


Substituting  for  the  derivatives  their  values  as  obtained 
from  the  equations  of  the  curves, 

,  when  T  =  To; 


I  12  (TL* 

17'^  '7V“ 


[f'-ho.s/ 

R 


when  D  =  0. 


1 
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Proceeding  on  the  above  assumption,  the  following  sets 
of  equations  may  be  written  applying  to  a  long  line  of 
spans  of  single  conductor  at  some  point  of  which  a  deflec¬ 
tion,  occurs.  See  Fig.  3. 


Set  A 

Set  B 

=  to 

-s(D,- 

-D,) 

pD. 

=  tt~ 

tr 

h 

=  to 

-s(D,- 

pD. 

u 

=  to 

-s(D,- 

-D,) 

pD. 

=  t^  — 

■L 

=  to 

-D,) 

pD. 

=  ^- 

Etc. 

Etc. 

Assume  the  deflection,  D,  to  be  a  geometrical  series  of 


From  set  A, 
Dividing, 


Hence 


prD,  =  (to  —  O  (i  —  a) 
sDj  ( I  —  r)  =  to  —  r. 


=  I  —  a 


=  I  —  a 


a  =  r 


Ultetfifioi  HorU 


FIG.  4 — RELATION  BETWEEN  y  AND  DEFLECTION  OF  SUSPENSION 
INSULATOR  IN  PER  CENT  OF  R 


common  ratio  r,  and  the  drop  in  wire  tension  below  to  to  be 
a  geometrical  series  with  the  common  ratio  a.  If  this 
assumption  be  true,  values  of  r  and  o  will  be  found  which 
will  be  functions  of  .y  and  p  and  will  satisfy  all  the  equa¬ 
tions  of  set  A  and  set  B. 

Let 

Dn  =  ^Dn-x 


Adding  all  the  equations  in  set  B, 

Dj -F  Dj -|-  ....  Dn)  =  —  ^  + 

r"-f  ....  r"’")  =  — /„ 

If  the  line  is  very  long,  the  r  series  will  approach  the 


r 

limit - ,  r  being  less  than  i,  and  /n  will  approach  the 

I  —  r 

limit  to. 

Hence, 


From  set  A, 
Hence 

Let 

1  hen 

and 

From  set  B, 


to  —  t. 


to  —  t^  =  sD^(i—  r) 


=  sii—r) 


(2-\-V  —  4-  4  v) 


pD,=  (t,-t,)  —  it,  —  t,) 


In  the  case  of  a  line  of  N  conductors  s  will  be  N  times 
as  great  as  for  one  conductor  and. 


The  curve  in  Fig.  5  shows  the  relation  between  r  and  v. 
Consider  now  a  long  pole  line  at  some  point  of  which 
b  per  cent  of  the  conductors  have  broken.  Let  #,  be  the 
tension  in  each  of  the  remaining  conductors  in  the  broken 
span,  the  tension  in  each  of  the  conductors  of  the  spans 
adjoining  the  broken  one,  and  D  the  deflection  of  the  poles 
adjoining  the  break.  The  following  equations  may  then  be 
written : 

t,  —  to  —  5  ( I  —  r)  D 
=  to  2sD 

Nt,  —  N(i—b)  t,  =  pD 
The  result  of  their  solution  is  as  follows, 

^  _  4  +  ^^+V^  +  4^' 

*0  4(1'' — b) -\-v y/z^ -\-v 

_  4(1—^)  +  V  (i  +  b)  (1  —  b)  y/v  4V 

to  4  ( ^  ^  ^  “f"  "T  4^ 

D  =  — 

S  4(1  —  b)  V  y/  z/  4V 

The  locus  of  the  first  two  equations  is  plotted  in  Fig.  6. 


FIG.  5 — RELATION  BETW'EEN  COMMON  RATIO  OF  DEFLECTIONS 

AND  V 

It  will  be  noticed  that  for  each  value  of  b  there  is  a  mini¬ 
mum  value  of  f,  below  which  the  tension  will  not  fall  no 
matter  how  flexible  the  poles.  The  value  of  f,  may  rise  to 
such  a  value  that  the  remaining  wires  of  the  span  will 
break. 

If  in  Fig.  2  the  deflection  of  the  insulator  has  been 
caused,  not  directly  by  an  unbalancing  of  t^  and  but  by  a 
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movement  of  the.  point  of  support  0,  a  distance  X  out  of  its 
normal  position  and  a  resulting  movement  of  the  point  E, 
a  distance  m  out  of  its  position  of  equilibrium, 


and 


D  =  X  —  m 


A/  =  (ir  +  G.s/) 
If  the  deflection  is  small, 


.V  —  w 

\'R'  +  ( X  —  my 


M  = 


/I' +  0.5/ 
R 


(A'  —  m  ) 


\t  =  p  {X  —  m) 

=  /o  +  J  (i  —  r)  m 
t^  =  to  —  ( 1  —  r)  m 

A/  =  (i  — r)  m 
2  (i  —  r)  m  =  (  X  —  m ) 

but 

2  (  I  —  r )  =  V  z'*  +  4^'  —  V 

Hence 

X  =  m  \/ 1  +  4/7' 


V  ^  £Uctncal  World 

Na 

FIG.  6 — CURVES  SHOWING  LOCUS  OF  EQUATIONS 


The  complete  expression  for  v  is,  for  rigid  insulators, 

"  A  [  .1/  r,/  J’ 

and  lor  sus])ension  insulators, 

•  (If +  0.5/)  Lr  I  ,  12c//7/-| 

RA  L  ^  ‘  " 

where  H'  is  the  weight  of  a  loaded  span  of  wire. 

The  sag  for  any  tension  is  given  by 

3C</// 

h  =  --  - 

2l 

The  tension  in  a  span  at  any  temperature  may  be  found 
from  the  fact  that  every  degree  rise  in  temperature  is 
equivalent  to  an  increase  of  0.00096  per  cent  in  P,  0.0000096 
being  the  temperature  coefficient  for  copper. 


To  find  the  tension  in  the  span  adjacent  to  a  break  when 
suspension  insulators  are  used,  assume  the  deflection  of  the 
end  insulator  to  be  R.  The  error  introduced  by  assuming 
this  insulator  to  be  horizontal  will  be  largely  neutralized 
by  the  fact  that  the  tower  itself  w'ill  deflect  a  small  amount. 
Calculate  v  and  read  r  from  the  curve  in  Fig.  5.  For  the 
second  insulator, 

AC  =  sR  {i—ry 

From  Fig.  4 

-  _ 

“  IV  4-  0.5  /  ~  Rp 


-Va 


sR  (i—rY 
Rp 


h  ind  the  value  of  D,  corresponding  to  y  =  r.  Then  the 
percentage  increase  in  span  length  due  to  the  first  two 
insulators  swinging  over  will  be 


P 


L 


Applying  this  value  to  the  curve  in  Fig.  i  will  give  the 
final  tension. 

For  example,  a  transmission  line  with  looo-ft.  spans  is 
strung  with  copper  of  o.i  sq.  in.  section.  Suspension  in¬ 
sulators,  3.5  ft.  long  and  weighing  60  lb.,  are  used,  the  wire 
being  drawn  to  a  tension  of  15,000  lb.  per  sq.  in.  when  the 
temperature  is  80  deg.  Fahr. 

What  will  be  the  pull  on  a  tower  if  a  wire  breaks  after 
the  temperature  falls  to  20  deg.  below  zero  Fahr.  and  the 
wind  and  ice  loading  is  sufficient  to  make  the  apparent 
wire  density  double  its  real  value? 

A  drop  in  temperature  of  100  deg.  Fahr.  is  equivalent  to 
a  decrease  in  P  of  0.096  per  cent.  From  Fig.  i  it  is  seen 
that  the  conductor  was  at  a  tension  of  17,700  lb.  per  sq.  in. 
before  loading  and  (from  the  L  =  2000  curve)  30,000  lb. 
per  sq.  in.  after  loading. 


_  f  770 -f  30)  loooF  I  12  X  2*  X  0-321*  X  tooo’ 

3.5  X  0.1  I  16  X  10®  30,000* 

7’  =  0.562  r  =  0.48  y,  =  0.48 
From  Fig.  4,  DJR  =  0.43  and  =  1.50  ft. 


3.5— 1.5 

P  — - =  0.2  per  cent. 

1000 

i'rom  Fig.  i,  T  =  23,700.  t  =  2370  lb.  pull  on  the  tower. 
The  sag  will  he  h  =  40.6  ft. 

.\lso,  X  =  m  V I  -j-  4/7;  =  m  V  i  -4  4/0.562  =  2.85  m. 
Hence  before  the  conductor  broke,  2.85  in.  movement  of  the 
point  0  (Fig.  2)  would  produce  i-in.  movement  of  the 
point  E. 


Commercial  Interests  Indorse  Scientific  Research 

President  Theodore  N.  Vail  of  the  American  Telephone  & 
Telegraph  Company,  in  announcing  to  Dr.  Richard  C.  Mac- 
laurin,  president  of  the  Massachusetts  Institute  of  Tech¬ 
nology,  that  his  company  will  establish  an  endowment  to 
be  devoted  to  research,  called  attention  to  the  growing 
feeling  on  the  part  of  large  commercial  interests  that  it  is 
good  judgment  to  invest  in  scientific  researches  of  broad 
scope.  This  presents  an  aspect  of  the  matter  of  commercial 
research  versus  research  in  educational  institutions  which 
is  not  always  fully  appreciated.  In  the  great  corporation 
the  atmosphere  of  commercialism  is  inevitably  present,  and 
the  young  man  engaged  there  may  readily  absorb  ideas  that 
will  cause  him  to  abandon  research  to  engage  in  the  battle 
for  dollars,  whereas  in  the  university  laboratory  the  scien¬ 
tific  atmosphere  prevails  and  research  is  carried  on  for  its 
own  sake.  With  greater  responsibilities  the  college  labora¬ 
tory  may  hold  out  to  research  assistants  opportunities  and 
advantages  which  thus  far  have  been  possible  only  in  other 
lands  where  research  has  become  a  principle. 
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Electrolytic  Action  on  Reinforced  Concrete 

A  portion  of  the  instructive  exhibit  of  the  National  Bu¬ 
reau  of  Standards  at  the  Cement  Show  held  recently  in 
Chicago  was  devoted  to  a  display  of  the  effect  of  electro¬ 
lytic  action  on  reinforced  concrete  as  determined  by  experi¬ 
ments  made  under  government  supervision  at  Washington. 
In  most  cases  of  reinforced-concrete  construction  local  cur¬ 
rents  are  set  up  due  to  moisture  and  impurities  in  the  iron 
that  cause  the  formation  of  iron  oxide,  and  this  reaction  is 
greatly  increased  by  the  presence  of  stray,  currents.  The 
iron  oxide  occupies  a  much  larger  volume  than  the  iron 
from  which  it  is  formed,  and  when  the  pressure  thus  created 
exceeds  the  bond  strength  of  the  concrete  cracking  follows 
and  more  surface  is  exposed  to  disintegration. 

The  possible  extent  of  the  reaction  was  determined  by  an 
experiment  in  which  a  steel  rod  i  in.  in  diameter,  used  as  a 
core,  was  placed  concentrically  within  a  hollow  steel  cylin¬ 
der,  1.5  in.  in  internal  diameter,  the  space  between  being 
filled  with  cement  which  was  allowed  to  set.  The  whole 
was  then  immersed  in  water  and  the  iron  core  made  the 
anode  terminal  of  an  electric  circuit.  The  maximum  pres¬ 
sure  caused  by  the  oxidation  of  the  iron  core  and  tending  to 
break  the  cement  was  found  to  be  4700  lb.  per  square  inch, 
the  pressure  being  measured  by  the  expansion  of  the  outer 
cylinder. 

In  cases  where  salt  is  used,  as  is  often  done  in  cold 
weather  to  prevent  freezing,  the  reaction  is  much  hastened, 
as  the  salt  solution  forms  a  more  active  electrolyte  than 
moisture  alone. 

One  experiment  was  performed  in  which  a  test  column 
of  concrete  was  used,  i  ft.  long  and  6  in.  in  diameter,  re¬ 
inforced  by  an  iron  core.  The  mixture  of  the  concrete  was 
of  the  following  proportions:  Cement,  i ;  sand  and  gravel, 
2.5;  stone,  4,  and  salt,  3  per  cent,  measured  by  weight  of 
cement.  The  column  was  then  immersed  in  water  and  50 
volts  applied  across  it,  with  the  iron  core  as  the  anode. 
The  specimen  cracked  longitudinally  in  three  hours.  Other 
experiments  of  a  similar  nature  were  made.  In  one  in¬ 
stance  the  core  formed  the  cathode  in  a  circuit  with  15 
volts  applied  across  the  test  piece.  The  breaking  took  place 
in  three  months. 

Experiments  showing  the  effect  of  electrolytic  action  on 
the  bond  strength  of  concrete  were  also  performed.  Speci¬ 
mens  of  reinforced  columns  were  tested  for  bond  strength 
and  then  placed  for  one  year  in  a  circuit  of  30  volts  po¬ 
tential  difference,  with  the  iron  core  as  cathode,  and  tested 
again.  The  bond  strength  was  found  to  have  decreased 
one-fifth  of  its  original  value  owing  to  the  distintegration  of 
the  cement. 

The  National  Bureau  of  Standards  is  preparing  a  bulle¬ 
tin  for  distribution  which  will  contain  detailed  information 
concerning  the  experiments  of  this  character  which  it  has 
been  conducting,  with  remedies  suggested  for  reducing  the 
effect  of  electrolytic  action  on  concrete.  This  bulletin  will 
give  the  results  of  many  interesting  tests. 


Solid  Timber  Arch  Dam 

By  R.  a.  Lundquist 

A  short  time  ago  while  engaged  in  some  engineering 
work  the  writer  observed  a  type  of  small  dam  that,  in 
view  of  its  unusual  construction,  is  worthy  of  mention. 
This  is  a  solid-timber  arch  dam  across  a  small  creek  at 
Melrose,  Wis.  It  was  built  by  a  local  milling  company 
to  develop  power  for  flour  and  feed  mill. 

The  structure  is  built  up  of  12-in.  by  12-in.  pine  timbers 
drift-bolted  together  to  form  an  arch  of  about  65  ft.  span 
with  a  rise  of  10  ft.  or  12  ft.  Its  height  is  36  ft.  above  the 
creek  bed,  giving  normally  a  net  head  of  from  33  ft.  to 
34  ft.  The  ends  of  the  dam  are  thrust  into  a  sandstone 
ledge  on  each  side. 


As  shown  by  the  sectional  view  (Tig.  i),  the  dam  is 
built  in  four  9-ft.  sections,  the  bottom  quarter  being  the 
width  of  four  12-in.  by  12-in.  timbers,  the  second  section 
the  width  of  three,  the  next  of  two,  and  the  last  one  9  ft., 
a  single  thickness  of  the  timbers.  A  wooden  box-flume, 
entering  at  the  west  abutment,  supplies  the  water  to  ver¬ 
tical  turbines  set  in  open  wheel-pits. 

The  method  employed  in  con¬ 
structing  this  dam,  as  outlined  by 
the  “oldest  inhabitant,”  was  also  very 
ingenious.  The  stream  itself  being 
quite  shallow  at  this  point,  the  men 
worked  in  the  water  and  cleared  the 
creek  bed  of  loose  rock,  etc.,  roughly 
facing  off  the  bottom  at  the  same 
time  to  a  width  of  about  4  ft.  Holes 
were  then  drilled  for  i-in.  anchor 
bolts  spaced  about  2  ft.  apart  the 
length  of  the  dam.  After  these  bolts 
had  been  cemented  in  and  had  set 
solidly,  the  bottom  layer  of  12-in.  by 
1 2-in.  timbers,  trimmed  to  conform 
to  the  rock  bottom,  was  bolted  down 
securely,  leaving  out.  however,  one 
length  of  the  sills  at  the  middle  of 
the  dam  to  keep  down  the  depth  of 
the  water  until  all  the  other  bed  tim¬ 
bers  were  in  place  and  calked  so  as 
to  make  a  tight  joint  at  the  bottom. 

Also,  before  the  gap  in  the  bottom 
layer  was  closed,  the  second  layer 
of  timbers  was  drift-bolted  to  the 
sills  as  far  as  the  opening.  The 
bottom  layer  was  then  completed, 
leaving  the  second  layer  open  at  the 
same  point,  and  the  third  course  was  begun.  This  was  laid 
in  the  same  manner  as  the  preceding  course,  a  section  at  the 
middle  being  left  out  pending  the  placing  of  the  one  next 
above.  This  sequence  was  adhered  to  until  the  dam  ha<l 
been  raised  to  such  a  height  that  the  water  behind  it  rose 
only  slowly,  whereupon  the  courses  were  carried  straight 
across.  The  timbers  had  all  been  framed  up  in  advance 
and  the  erection  work  was  consequently  carried  on  very 
rapidly. 


FIG.  I — SECTION  OF 
TIMIIEK-ARCII  DAM 


FIG.  2 — VIEW  OF  WOODEN  ARCH  DAM  FROM  DOWNSTREAM  SIDE 

This  dam  has  been  in  service  for  about  twenty-five  years 
and  appears  to  be  in  quite  good  condition  to-day,  the  tim¬ 
bers  being  generally  sound  and  the  leakage  slight.  No 
sluicegates  were  provided  for  discharging  surplus  water, 
so  that  such  water  has  to  be  spilled  over  the  top  of  the 
dam,  as  will  be  noted  from  the  accompanying  illustration. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Dictagraph  for  Central-Station  Offices 

The  Rochester  (N.  Y.)  Railway  &  Light  Company  has 
just  completed  an  installation  of  twelve  dictagraphs  in  its 
business  offices.  One  of  the  two  master  stations  is  in  the 
office  of  Mr.  R.  M.  Searle,  vice-president,  and  the  other  is 
on  the  desk  of  Mr.  James  T.  Hutchings,  general  manager. 
From  either  master  station  conversation  can  be  carried  on 
with  four  or  five  of  the  ten  branch  stations.  In  this  way 
conferences  may  be  held  among  the  several  departments 
without  need  for  any  of  those  taking  part  to  leave  his  desk 
or  room.  The  microphone  transmitters  are  so  sensitive 
that  whispered  words  spoken  at  a  distance  of  several  feet 
from  the  instruments  can  be  clearly  understood.  With  the 
aid  of  a  loud-speaking  attachment  conversational  tones  ut¬ 
tered  at  a  distance  of  even  20  ft.  from  the  dictagraph  are 
distinctly  reproduced.  An  assistant,  for  example,  can  cross 
the  room  to  consult  a  filing  cabinet  and  report  the  result 
of  his  findings  without  returning  to  the  instrument. 


Small  Texas  Ice  Plant  Earns  13.75  per  Cent  on 
Investment 

With  a  lo-ton  ice  plant,  which  it  operates  for  six  months 
in  the  year,  an  electric-light  company  in  a  town  of  2000 
inhabitants  in  the  northern  part  of  Texas,  about  on  a  line 
east  and  west  with  Dallas  and  Forth  Worth,  disposes  of 
2000  tons  of  ice  each  season.  The  company  which  operates 
the  plant  purchased  it  for  $16,000  as  a  going  business. 
With  the  purchase  was  included  an  excellent  well  which 
affords  an  abundant  supply  of  cooling  water.  Distilled 
water  is  used  for  ice  making. 

Daily  operating  costs  amount  to  $30.42,  which  comprises 
$12.50  for  fuel,  $13.42  for  labor,  including  office  help;  $3.50 
for  delivery,  and  $i  for  miscellaneous  expenses. 

Delivered  at  the  station  platform  the  cost  per  ton  of  ice  to 
the  company  is  $2,742.  At  wholesale  $4  per  ton  is  obtained 
and  on  a  retail  basis,  delivered,  the  ice  is  sold  at  the  rate 
of  $9.50  per  ton. 

A  total  gross  revenue  of  $12,000  is  received  and  the  total 
operating  expenses  are  $9,800,  leaving  a  balance  of  $2,200, 
which  is  equivalent  to  13.75  cent  on  the  investment. 
The  company  expresses  itself  as  highly  satisfied  with  the 
ice  business  as  an  adjunct  to  the  electric  service  which  it 
furnishes. 


Extension  Work  in  Electrical  Engineering  at 
Minnesota 

Carr>'ing  out  the  idea  of  extension  work  which  the  Uni¬ 
versity  of  Minnesota,  St.  Paul,  has  conducted  during  recent 
years,  the  electrical  engineering  department  has  during  the 
present  winter  undertaken  instructional  work  on  a  larger 
scale  than  ever  before,  especially  with  evening  classes.  At 
present  there  are  eight  of  these  evening  classes  on  general 
engineering  subjects,  meeting  one  or  two  evenings  per  week 
and  each  attended  by  from  twelve  to  forty-two  men.  The 
“general  course  in  electricity,”  conducted  by  Prof.  F.  W. 
Springer,  on  Thursday  evenings,  is  attended  by  forty-two 
men,  who  are  studying  general  principles  with  the  stimulus 
of  experiments,  showing  how  the  important  laws  were  dis¬ 


covered  and  applied.  The  course  on  “dynamos,  motors  and 
auxiliaries,”  in  charge  of  Prof.  W.  T.  Ryan,  on  Friday 
evenings,  is  attended  by  thirty-eight  men,  studying  the 
fundamental  principles  governing  the  construction  and 
operation  of  electrical  machinery.  This  course  has  been 
especially  designed  for  men  operating  electrical  machinery 
in  central  stations  or  isolated  plants.  The  inquiries  already 
received  indicate  the  desirability  of  increasing  the  number 
of  courses  to  be  offered  next  year,  and  it  is  the  intention  to 
offer  more  advanced  subjects  if  there  is  sufficient  demand 
for  them. 


Results  of  Meter  Tests  in  Brooklyn 

The  Brooklyn  Edison  Company  now  has  40,000  electric 
meters  in  service,  an  increase  of  about  17  per  cent  over  the 
number  at  the  same  date  last  year.  During  a  recent  thirty- 
day  period  the  company  installed  1700  meters,  more  than 
doubling  its  former  record  for  any  month’s  new  business. 

In  1912  approximately  35,000  meters  were  in  active  serv¬ 
ice.  The  number  of  tests  averaged  one  for  each  meter  dur¬ 
ing  the  year,  with  the  result  that,  considering  the  meters  as 
a  whole,  83  per  cent  were  found  correct,  2.25  per  cent  were 
found  fast  and  14.75  per  cent  were  found  slow.  These 
figures  include  all  tests  for  whatever  purpose — periodic 
tests,  complaint  tests,  and  special  tests. 

Referring  to  complaint  tests,  where  every  meter  is  pre¬ 
sumed  by  the  consumer  to  be  fast,  said  Mr.  S.  D.  Sprong, 
of  the  Brooklyn  company,  in  addressing  a  recent  dinner 
given  to  the  local  electrical  contractors,  of  the  600  meters 
tested,  80  per  cent  were  found  correct,  4.5  per  cent  fast,  and 
15.5  per  cent  slow.  Complaints  received  on  non-recording 
meters  were  zero,  although  the  company’s  inspectors  found 
during  the  year  142  cases  of  stalled  meters.  “Apparently,” 
remarked  Mr.  Sprong,  “these  were  entirely  overlooked  on 
the  part  of  our  consumers.”  The  high  average  efficiency 
of  present-day  meters,  he  added,  is  surely  remarkable,  sub¬ 
jected  as  they  are  to  every  possible  kind  of  interference, 
including  vibration,  wide  fluctuations  in  temperature,  local 
short-circuits  and  intermittent  and  possibly  unbalanced 
loads. 


Expense  Less  in  Proportion  to  Increased  Income 

“Since  installing  ice  machinery  in  connection  with  our 
electric  plant  we  find  that  our  expenses  are  much  reduced 
in  proportion  to  our  income,”  writes  the  superintendent  of 
a  combination  ice-electric  station  in  an  Arkansas  town  of 
2700.  The  12-ton  ice  machine  which  he  operates  now  pro¬ 
duces  1500  tons  of  ice  during  its  seven-month  season. 

“Operating  expenses,”  he  continues,  “are  very  little  more 
than  when  we  had  only  the  one  plant.  The  one  engineer 
now  operates  both  machines,  and  the  same  fireman  serves 
both  departments.  About  the  only  extra  expense  we  have 
is  our  fuel  bill.  We  find  that  combination  operation  has 
also  solved  the  problem  of  furnishing  plenty  of  condensed 
water  for  making  ice.  Our  office  expenses,  too,  are  very 
little  more  than  in  the  average  small  central  station  doing 
a  purely  electrical  business,  for  one  man  can  do  the  office 
work  for  both  departments. 

“To  small  central  stations  contemplating  installing  new 
ice-making  machinery  we  should  advise  the  choice  of  a 
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motor-driven  ammonia  compressor  about  one  size  larger 
than  the  customary  rating  for  the  desired  capacity,  so  that 
the  ice  machine  may  be  shut  down,  if  necessary,  during  the 
peak  of  the  load,  for  about  two  hours  per  day. 

“We  find  ice-electric  operation  a  very  satisfactory  com¬ 
bination  and  would  advise  others  to  try  it.” 


Ice-Storage  Facilities  and  Full-Load  Operation 

The  manager  of  a  combination  ice-electric  plant  in  west¬ 
ern  Kansas  writes:  “We  have  storage  room  for  about  175 
tons  of  ice.  As  a  rule  the  ice-making  machinery  is  put  into 
operation  about  March  15  and  is  run  at  full  output  from  the 
start.  The  storage  room  takes  care  of  the  surplus  ice  until 
we  can  readily  dispose  of  the  entire  daily  output.  During 
the  hot  weather  in  the  midsummer  months  the  stored  ice 
augments  the  daily  output,  which  is  at  that  time  insufficient. 
In  the  latter  part  of  November  when  the  business  drops 
off  we  continue  full-load  operation  until  about  Dec.  i,  when 
the  surplus  ice  has  completely  filled  the  storeroom.  This 
supply  of  ice  is  sufficient  to  enable  us  to  meet  the  light 
demand  during  the  three  and  a  half  months  of  winter 
weather,  so  that  it  is  unnecessary  to  operate  the  plant  dur¬ 
ing  that  season.” 

In  conclusion  the  manager  of  this  lo-ton  plant  says: 
“In  regard  to  our  advice  concerning  the  installation  of  ice¬ 
making  machinery  in  connection  with  central  stations,  we 
think  it  is  the  only  satisfactory  solution  of  the  problem  of 
making  a  plant  pay  in  a  town  such  as  ours,  with  a  population 
of  approximately  2600,” 


Special  Lighting  Provisions  for  a  Central-Station 

Office 

The  Athens  Railway  &  Electric  Company,  of  Athens,  Ga., 
recently  opened  a  new  downtown  sales  office  that  probably 


FIG.  I — CENTRAL-STATION  NIGHT  DISPLAY,  ATHENS,  GA. 

has  few  equals  among  other  cities  of  its  size.  The  old 
office  of  the  company  was  found  to  be  just  so  far  out  of 
the  line  of  travel  that  few  people  called  unless  actually 
necessary.  On  this  account  it  was  difficut  to  show  new  ap¬ 
pliances  to  advantage  or  to  get  as  close  to  the  customers 
as  was  thought  desirable.  The  new  location  occupies  the 


best  corner  in  the  city,  and,  as  shown  in  Fig.  i,  everything 
possible  has  been  done  in  the  way  of  electrical  displays  to 
draw  attention  to  it. 

The  front  of  the  “Electric  Shop”  has  been  designed  with 
particular  reference  to  the  needs  of  a  central-station  office. 
The  heavy,  massive  door  fitted  with  beveled  plate  glass  is 


FIG.  2 - SHOWROOM  WINDOW  OF  ATHENS  RAILWAY  &  ELECTRIC 

COMPANY 

located  at  one  side  of  the  front,  leaving  a  clear  window 
space  of  19  ft.  Over  the  window  on  the  small  panes  is 
painted  in  transparent  letters  the  legend,  “If  It’s  Modern 
It’s  Electrical.”  Hanging  from  the  transom  bar  is  a 
cream-colored  silk  curtain. 

Practically  all  the  stores  in  the  city  are  painted  green  or 
red,  and  for  that  reason  and  to  make  the  “Electric  Shop” 
distinctive,  it  was  decided  to  paint  the  front  a  light  cream 
color  and  to  finish  it  in  French  enamel.  This  color  scheme 
brings  the  location  into  great  prominence.  The  window 
has  no  bench,  the  lower  sill  being  on  the  floor  level.  A 
movable  background  can  be  made  with  screens  which  match 
the  interior  finish,  so  that  any  size  display  can  be  exhibited. 
It  is  thus  an  easy  matter  to  install  model  kitchens,  living 
rooms,  machine  shops  or  other  large  displays. 

Woodwork  and  furniture  are  dark  oak,  the  cushions  are 
of  red  Spanish  leather,  and  the  wainscoting  is  finished  to 
match.  The  cashier’s  cage  is  at  the  rear  and  the  display 
tables  are  so  arranged  that  every  one  coming  in  to  pay 
bills  or  exchange  lamps  must  pass  the  entire  display.  No 
desks  are  used,  it  having  been  thought  best  to  depend  on 
plain  writing  tables  and  a  good  filing  cabinet. 

The  main  lighting  of  the  room  is  furnished  by  seven  500- 
watt  tungsten  lamps  in  Veluria  and  Urnolite  fixtures.  The 
window  is  lighted  by  twenty  100- watt  tungsten  lamps  in 
X-ray  scoop  reflectors  installed  along  the  transom  bar. 
The  total  connected  load  is  thus  5500  watts  over  only  1300 
sq.  ft.  Two  i6-in.  oscillating  fans  are  permanently  at¬ 
tached  to  each  side  wall,  the  connections  being  made  under 
the  base,  and  openings  are  available  for  other  fans  in 
various  parts  of  the  room. 

Along  each  side  wall  above  the  wainscoting  are  flush 
receptacles  spaced  5  ft.  apart  so  that  electric  devices  can 
be  plugged  in  anywhere.  Five  other  receptacles  are 
mounted  in  the  baseboard  at  the  window  for  connecting 
window  displays.  In  the  ceiling  above  the  window  are 
also  four  outlets  for  attaching  fixture  displays.  In  general 
all  the  wiring  is  so  laid  out  that  it  is  believed  it  will  not  be 
necessary  to  run  any  exposed  or  temporary  wiring  for  any 
future  purpose.  A  15-kw  transformer  supplies  the  store 
and  decorative  lighting. 
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Illumination  and  Wiring 

Postal  Car  Illumination  Tests  by  Baltimore  &  Ohio 
Railroad 

The  visual  work  performed  in  a  railway  postal  car 
requires  a  high  quality  of  illumination,  while  the  long  hours 
of  service  make  difficult  the  problem  of  furnishing  a  reliable 
.'iiid  economical  supply  of  light. 


Tests  were  made  comparing  (a)  Pintsch  gas  and  elec¬ 
tricity,  (b)  different  types  of  reflectors  and  diffusers,  (c) 
types  and  arrangements  of  lighting  units.  Studies  were 
made  of  both  illumination  results  and  the  visual  intensities 
necessary  for  various  kinds  of  work. 

Two  important  conclusions  brought  out  by  the  tests  were 
that:  (i)  Adequate  illumination  can  be  provided  with 
present  light  quantities  if  sources  are  properly  arranged 
and  reflectored.  (2)  The  intensity  of  illumination  required 


•WEKAGE  KESULTS  OF  ILLUMINATION  TESTS  IN  POSTAL  CAR 
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To  obtain  further  data  on  the  subject  of  postal-car 
lighting  the  Baltimore  &  Ohio  Railroad,  through  its  elec¬ 
trical  engineer,  Mr.  J.  H.  Davis,  has  been  carrying  out  an 
extensive  series  of  tests,  using  one  of  the  latest  60-ft.  steel 
postal  cars  of  the  company’s  equipment.  A  number  of 
illuminating  experts  and  manufacturers’  representatives 
assisted  in  making  the  tests.  To  insure  the  greatest  accu¬ 
racy  of  results  the  instruments  and  lamps  used  w^ere  cali¬ 
brated  by  the  National  Bureau  of  Standards,  w’hich  also 
made  photometric  curves  of  the  light  units  tested. 


for  posta'.-jar  work  has  been  overestimated.  With  direct 
lighting  it  was  shown  that  the  avoidance  of  shadows  de¬ 
termines  the  correct  location  of  the  units. 

In  studying  reflectors  the  four  qualities  considered  were : 
Effect  of  resultant  illumination  on  the  eye  (0.44),  relative 
efficiency  (0.30),  cleaning  considerations  (0.18)  and  liabil¬ 
ity  to  breakage  (0.08),  values  being  assigned  in  the  pro¬ 
portion  of  the  decimals  above  given.  On  this  basis  the 
relative  suitability  of  the  various  types  of  reflectors  for 
postal-car  lighting  was  found  to  be  as  follows:  (i)  Heavy- 


+  Intensity  Test  Station. 
©  Lamp  Locations. 


Lamps  at  7^ft  Spacing 


FIGS.  1  AND  2 — LAMP  SP.\CING  AND  TEST  STATIONS  IN  CAR 


The  investigation  was  confined  particularly  to  the  ques¬ 
tion  of  providing  proper  and  adequate  illumination,  such 
matters  as  maintenance,  operating  problems  and  most  de¬ 
sirable  illuminants  not  being  considered  further  than  with 
respect  to  their  influence  on  the  quality  of  illumination 
furnished. 


density  opal  glazed  reflecting  surface  (specially  designed 
for  car-lighting  service),  (2)  medium  density  opal  glazed 
reflecting  surface,  (3)  porcelain-enameled  metal,  (4) 
medium-density  opal  depolished  reflecting  surface,  (5)  in¬ 
direct  lighting  with  enameled  reflectors  for  gas  lighting, 
(6)  mirrored  glass  (direct  lighting),  (7)  prismatic  clear. 
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(8)  prismatic  satin  finish,  (9)  reflecting  and  diffusing 
globes. 

Tests  to  determine  the  intensities  required  for  comfort¬ 
able  reading  indicated  marked  differences  between  the  illu¬ 
mination  afforded  by  different  equipments.  In  one  class  the 
specular  element  predominated,  as  in  direct-lighting  systems 
employing  mirrored  glass,  porcelain-enameled,  heavy- 
density  opal  reflectors,  etc.  In  the  other  class  the  illumi¬ 
nation  was  largely  diffuse,  coming  from  diffusing  globes, 
opal  reflectors,  aluminumized  metal  and  prismatic  reflectors. 
This  latter  class  of  diffuse  reflectors  required,  it  was  found, 
approximately  80  per  cent  of  the  illumination  needed  with 
the  first  class. 

A  minimum  intensity  of  2.25  ft.-candles  on  the  reading 
plane  was  found  to  be  a  safe  value  for  continuous  close 
visual  work  under  lighting  units  of  the  diffused  class.  In 
the  same  way,  3.5  ft.-candles  was  found  “ample,”  while 
higher  values  were  shown  to  be  unnecessary  for  adequate 
service.  One-half  or  less  of  the  minimum  intensity  was 
required  at  the  mouths  of  the  mail  bags  in  the  bag  racks, 
on  tl  'es  of  letter  cases  and  in  the  storage  sections. 

The  average  results  of  illumination  tests,  with  the  prin¬ 
cipal  electric  reflector  units  and  arrangements,  are  given 
in  the  table,  while  Figs,  i  and  2  show  the  arrangement  of  the 
test  car.  giving  the  location  of  the  lighting  units  and  the 
test  stations.  The  efficiency  of  the  system  is  taken  as  the 
ratio  of  the  light  falling  on  the  working  plane  to  the  total 
light  flux  generated  by  the  lamps. 

The  effectiveness  of  proper  reflectors  is  shown  by  the  in¬ 
crease  of  220  per  cent  thus  obtained,  compared  with  the  in¬ 
tensity  projected  on  the  working  plane  by  bare  lamps  alone. 
When  this  observation  was  made  the  car  ceilings  had  just 
been  painted  a  dead  white,  thus  favoring  the  bare  lamps 
in  contrast  to  the  reflectored  units.  Further,  the  glare  ob¬ 
tained  from  the  bare  lamps  is  found  to  render  the  eye  less 
efficient  and  more  susceptible  to  strain. 

The  minimum  and  maximum  initial  illumination  values, 
as  well  as  the  service  illumination  value,  required  under 
the  Post  Office  Department’s  specifications,  were  determined 
as  a  result  of  the  comprehensive  tests  above  cited. 


Wiring  of  Large  Buildings 

In  a  paper  recently  presented  by  Mr.  W.  K.  Stacy  before 
a  meeting  of  engineers  and  scientific  men  in  Spokane  the 
general  considerations  to  be  dealt  with  in  wiring  large 
buildings  were  discussed. 

The  author  stated  that  the  first  and  chief  consideration 
in  arranging  for  the  wiring  of  a  large  building  is  to  provide 
adequate  specifications ;  next  that  these  specifications  be 
submitted  to  reputable  contractors  for  bids,  and  last  that 
a  competent  inspector  keep  a  watchful  eye  upon  the  work 
to  see  that  no  material  or  workmanship  is  allowed  to  enter 
the  installation  which  does  not  conform  with  the  specifica¬ 
tions. 

The  scope  of  specifications  submitted  to  the  contractors 
varies  at  present  from  the  ludicrous  statement  that  “the 
wiring  shall  conform  to  the  National  Electrical  Code;  the 
wire  shall  have  a  conductivity  of  0.98  Matthiessen  stand¬ 
ard  and  be  as  good  as  Smith  and  Brown’s”  to  a  complete 
and  effective  set  of  written  specifications  accompanied  by 
diagrams  of  circuits  and  drawings  showing  the  location  of 
apparatus,  conduit  runs  and  the  sizes  of  wire  for  each  part 
of  the  circuit. 

A  case  was  cited  by  Mr.  Stacy  wherein  a  set  of  so-called 
specifications  was  submitted  to  six  electrical  contractors. 
The  specifications  were  incomplete  and  contained  conflict¬ 
ing  paragraphs.  Each  contractor  spent  about  $200  w'orth 
of  time  in  placing  his  interpretation  on  these  specifications 
and  obtaining  figures  for  his  bid.  The  result  was  that  the 
architect  received  six  bids  according  to  six  different 


specifications  at  six  different  prices.  He  then  realized  that 
he  had  no  comparative  basis  upon  which  to  let  the  con¬ 
tract.  All  bids  were  therefore  rejected  and  a  complete  set 
of  specifications  was  placed  in  the  hands  of  each  contractor. 
The  contractors  then  knew  upon  what  they  were  to  bid  and 
the  negotiation  was  clear-cut  and  businesslike.  The  process 
saved  time  for  all  concerned  and  obviated  possible  conflicts 
with  the  city  and  insurance  inspection  departments. 

Assuming  that  the  contract  for  electrical  equipment  is  to 
be  let  independently  of  other  building  construction,  it  should 
be  stated  in  the  first  paragraph  of  the  electrical  specifica¬ 
tions  that  the  work  is  to  be  done  and  the  material  is  to  be 
furnished  in  conformity  with  the  following:  First,  Ameri¬ 
can  Institute  of  Architects’  “Instructions  to  Bidders”;  sec¬ 
ond,  National  Electrical  Code,  and,  third,  the  ordinances 
of  the  city  in  which  the  work  is  to  be  done.  Consideration 
should  also  be  given  to  the  central-station  company’s  re¬ 
quirements  to  secure  the  best  operating  and  maintenance 
conditions. 

In  addition  to  including  the  architect’s  instructions,  the 
National  Electrical  Code  and  the  city  ordinances,  the  speci¬ 
fications  should  enumerate  and  explain  the  following; 

A.  General  considerations  applicable  to  any  installation : 
General  conditions,  drawings,  record  drawings,  verifying 
measurements,  material  and  workmanship,  samples,  tools 
and  appliances,  co-operation  with  other  contractors,  fore¬ 
men,  disputes,  repairs  and  renewal  of  material,  wire  gage, 
current  densities  and  potential  drop. 

B.  A  description  of  the  installation  in  question,  including 
a  list  of  drawings  and  enumeration  of  approved  makes  of 
such  apparatus  as  outlets,  conduits,  wire  and  switches. 

C.  The  requirements  of  final  inspection,  tests,  furnishing 
of  auxiliary  apparatus  and  mention  of  terms  of  payment. 

It  was  stated  that  the  depreciation  of  wiring  of  a  modern 
installation  is  so  small  that  interest  alone  enters  materially 
to  offset,  from  a  financial  viewpoint,  the  lower  fire  hazard 
and  lower  insurance  resulting  from  the  increased  cost  of 
superior  equipment.  This  statement,  together  with  the  fact 
that  the  annual  fire  loss  in  the  United  States  is  $2.47  per 
capita  as  against  32  cents  for  Europe,  was  used  as  an  argu¬ 
ment  in  favor  of  better  wiring  installations  more  carefully 
planned. 

The  speaker  said  that  the  satisfactory  installation  mu.st 
be  convenient,  efficient,  economical  and  flexible,  but  that 
these  terms  are  interdependent.  In  this  connection  he  dis¬ 
cussed  the  type  of  switchboard  best  fitted  for  this  class  of 
work  and  commented  upon  the  suitable  location  of  such  a 
board  to  facilitate  the  work  of  the  attendant. 

Another  important  consideration  not  to  be  overlooked  is 
voltage  variation.  Nothing  repels  a  tenant  so  strongly  as 
fluctuating  or  unsteady  light.  An  increase  or  decrease  of 
I  per  cent  in  the  voltage  will  cause  a  modern  incandescent 
lamp  to  increase  or  decrease  4  per  cent  in  brilliancy.  How- 
great  the  change  must  be  to  be  noticeable  to  the  eye  depends 
on  the  intensity  of  the  light,  the  individual  and  on  the  colors 
reflecting  the  light.  In  general,  i  per  cent  should  be  the 
maximum  allowable  variation  in  voltage  in  any  part  of  the 
system.  The  National  Electrical  Code  specifies  minimum 
sizes  of  wire  for  given  currents,  but  these  take  into  con¬ 
sideration  only  the  limitations  of  heating  and  not  the  poten¬ 
tial  drop.  Hence  this  factor  should  be  carefully  calculated 
if  satisfactory  illumination  is  desired. 

In  conclusion  the  speaker  said  that  to  draft  a  satisfactory 
set  of  specifications  it  is  necessary  to  consult  the  desires 
and  opinions  of  the  ow-ner,  the  architect  and  an  electrical 
engineer.  The  owner  has  certain  more  or  less  definite 
desires  which  are  to  be  carried  out  to  meet  commercial 
results  as  he  sees  them,  and  he  alone  knows  his  financial 
limitations.  It  is  therefore  necessary  for  the  three  parties 
to  understand  each  other’s  view's,  analyze  the  conditions 
and  synthesize  opinions  in  such  a  way  as  to  produce  a 
balanced  design  which  will  best  suit  the  requirements  of  all 
concerned. 
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An  Electric  Bulletin  for  Elevated  Trains 

In  the  train  dispatcher’s  office  at  the  Sullivan  Square  sta¬ 
tion  of  the  Boston  Elevated  Railway  the  attention  of  the 
visitor  is  attracted  by  an  automatic  train  annunciator  board 
about  6  ft.  long,  mounted  above  the  telephone  exchange 
desk.  This  device  is  a  track  model  showing  the  location  of 
all  signals  on  the  elevated  line  from  the  Charles  River 


e;.ectric  train  annunciator 


drawbridge,  about  1.5  miles  south.  It  also  shows  signals  at 
the  terminal  and  intermediate  stations.  The  miniature  track 
targets  consist  of  3-cp,  lo-volt,  6-watt  incandescent  lamps, 
connected  with  the  main  signals  so  that  the  passage  of 
every  train  through  the  blocks  can  be  followed  by  the  dis¬ 
patcher. 

One  of  the  lamps  serves  to  show  when  the  drawbridge  is 
closed  or  open,  while  others  indicate  when  trains  are  stand¬ 
ing  at  the  unloading  and  loading  platforms.  The  device 
thus  completely  visualizes  operation  and  is  a  great  con¬ 
venience  in  the  prompt  and  regular  handling  of  traffic  in 
the  busy  Sullivan  Square  station. 


Recent  Telephone  Patents 

Subscriber’s  Instrument  Circuit 
From  time  to  time  there  have  been  presented  many  dif¬ 
ferent  circuits  for  common-battery  subscribers’  instruments, 
the  usual  difference  being  in  the  arrangement  of  the  essen¬ 
tial  parts,  namely,  the  bell,  condenser,  induction  coil,  trans¬ 
mitter,  receiver  and  hook  switch.  In  an  arrangement  made 


INSTRU.MENT  CIRCUIT 


by  Mr.  II.  P.  Clausen,  of  Chicago,  the  transmitter  and  one 
winding  of  the  induction  coil,  together  with  one  set  of  con¬ 
tacts  of  the  hook  switch,  are  bridged  across  the  line.  The 
condenser  and  bell  in  series  are  also  connected  as  a  straight 
bridge  of  the  line.  The  receiver  and  the  remaining  wind¬ 
ing  of  the  induction  coil  are  then  connected  in  series,  one 
end  of  the  coil  being  connected  between  the  bell  and  con¬ 


denser  and  the  free  pole  of  the  receiver  being  connected  to 
the  remaining  contact  of  the  hook  switch.  The  arrange¬ 
ment  of  the  circuit  is  shown  in  the  illustration  which  is 
reproduced  herewith. 

Mr.  Qausen  has  assigned  the  patent  granted  to  him  for 
this  device  to  the  Stromberg-Carlson  Telephone  Manufac¬ 
turing  Company,  of  Chicago. 

Selective  Line  Switch 

Under  this  title  Mr.  J.  H.  Swanson,  of  Minneapolis,  has 
patented  a  device  for  connecting  or  disconnecting  a  branch 
line  to  a  main  line  at  the  will  of  the  operator.  The  con¬ 
nection  is  effected  by  means  of  a  special  relay,  two  of  the 
contacts  of  which  are  permanently  wired  to  the  branch-line 
circuit  and  the  registering  contacts  of  which  are  correspond¬ 
ingly  wired  to  the  main  line.  The  relay  is  double-wound 
and  has  two  armatures.  The  main  armature  is  permanently 
magnetized  and  drives  the  line  contacts,  while  the  auxiliary 
armature  operates  a  circuit  including  one  of  the  relay  wind¬ 
ings  and  a  local  battery.  The  main  winding  of  the  relay 
is  bridged  across  the  main  line  and  has  associate  ^^4th  it 
a  short-circuited  winding  to  prevent  response  to  alternat¬ 
ing  currents.  An  application  of  direct  current  to  the  main 
line  operates  the  auxiliary  armature  of  the  relay,  thereby 
closing  the  actuating  coil  of  the  relay,  which  is  energized 
by  the  local  battery.  The  main  armature  of  the  relay  is 
thus  pulled  up  and  held  up,  attaching  the  branch  line  to  the 
main  line.  The  main  armature  will  remain  in  this  position 
when  once  the  circuit  has  been  closed,  as  the  armature  is 
a  permanent  magnet  and  will  adhere  to  the  pole.  The  ap¬ 
plication  of  alternating  current  to  the  line  disturbs  the 
magnetic  balance  and  causes  the  main  armature  to  be 
released. 


Letters  to  the  Editors 


Transmission-Line  Construction 

To  the  Editors  of  the  Electrical  World: 

Sirs:  The  article  on  the  effect  of  the  sleet  storm  on 
distributing  lines  at  Rochester,  N.  Y.,  in  your  issue  of  Feb. 
22,  1913,  conveys  what  seems  to  the  writer  an  incorrect 
impression,  or,  in  any  event,  an  impression  not  justified 
by  the  data  furnished. 

It  is  clearly  evident,  both  from  the  photographs  and  the 
text,  that  a  very  large  part  of  the  failure  of  the  lines  was 
due  to  loads  other  than  the  wind  and  ice  upon  the  wires. 
It  would  appear  from  the  views  shown  that  the  wires, 
insulators  and  pins  survived  the  test  fairly  well.  This 
may  not  be  true  in  fact,  nor  has  the  writer  any  informa¬ 
tion  as  to  the  wire  stringing,  which,  as  is  frequently  the 
case,  may  have  been  too  tight. 

It  was  stated  that  the  maximum  wind  velocity  was  36 
miles  per  hour  and  the  maximum  thickness  of  ice  1.5  in. 
Even  assuming  that  1.5  in.  was  the  thickness  of  ice  all 
around  the  wire — that  is,  a  total  diameter  of  3  in.  plus  the 
wire  diameter — the  transverse  load  on  this  diameter  of  ice- 
covered  wire  at  the  pressure  corresponding  to  36  miles  per 
hour  would  be  less  than  the  loading  of  the  National  Elec¬ 
tric  Light  Association  specifications,  and  not  more,  as 
might  be  inferred  from  the  article. 

Again,  it  may  be  doubted  whether  “ice  and  snow  load” — 
which  incidentally  is  a  vertical  compression — was  or  could 
be  imposed  upon  the  wires  in  sufficient  amount  to  cause 
failure  of  the  poles. 

It  would  appear,  therefore,  that  the  line  failure  was 
primarily  due  to  lack  of  tree  trimming,  guying  and,  pos¬ 
sibly,  to  poles  of  insufficient  strength  for  a  high  and  fairly 
heavy  line.  There  is  no  conclusive  argument  given  to 
indicate  that  an  entirely  satisfactory  line  could  not  be  built 
without  recourse  to  underground  construction. 
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There  are  throughout  our  cities  many  lines  of  equal  or 
even  greater  height  and  weight  which  are  successfully 
serving  their  purpose,  and  it  would  appear  unjust  both 
to  those  lines  and  to  the  standard  specifications  to  suggest 
that  aerial  construction  cannot  be  successfully  maintained 
in  a  city  of  the  size  and  character  of  the  one  in  question. 

New  York,  N.  Y.  R.  D.  Coombs. 


Possibilities  of  Society  for  Electrical  Development 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  newly  formed  Society  for  Electrical  Devel¬ 
opment  represents  one  of  the  most  encouraging  movements 
in  the  electrical  industry  that  have  taken  place  for  some 
time.  From  the  personnel  of  its  officers  and  membership 
it  is  obvious  that  great  results  will  be  obtained.  Among 
the  objects  stated,  that  of  educating  the  public  in  the  use 
of  electricity  for  domestic  and  rural  purposes  is  likely  to 
prove  of  the  greatest  importance.  Having  been  in  contact 
with  all  phases  of  the  subject,  I  may,  perhaps,  be  pardoned 
for  offering  a  few  suggestions  as  to  the  most  effective 
methods  of  progress  in  this  direction. 

Undoubtedly  the  most  effective  means  of  reaching  the 
farmer  is  through  the  canvasser  who  goes  from  farm  to 
farm  and  personally  explains  the  advantages  of  what  he  ' 
is  trying  to  sell.  Such  canvassers  by  utilizing  electric  auto¬ 
mobiles  could  readily  make  use  of  a  small  outfit  of  repre¬ 
sentative  equipment,  which,  operated  from  the  storage  bat¬ 
teries  carried,  would  afford  the  farmer  and  his  wife  a  de¬ 
cisive  object  lesson  in  the  advantages  of  electricity.  Such 
a  canvasser  would  also  supply  the  farmer  with  compre¬ 
hensive  and  handsomely  illustrated  literature  to  be  con¬ 
sidered  at  leisure. 

Supplementing  the  canvasser’s  activities,  the  central  sta¬ 
tions  should  have  model  showrooms,  fitted  with  all  kinds 
of  electrical  apparatus,  located  within  easy  distances  of 
farming  communities,  and  at  intervals  special  lectures  could 
be  given  on  the  subject  to  which  the  farmers  should  be 
invited.  Such  lectures  should  be  arranged  not  only  for  the 
purpose  of  selling  apparatus  but  also  for  the  educational 
effect  as  well. 

Manufacturers  of  isolated-plant  equipment  should  follow 
the  same  course  and  should  be  able  to  advise  the  farmer 
what  equipment  to  adopt  for  the  source  of  energy  available, 
whether  water,  coal,  gas,  oil,  gasoline  or  wind. 

In  order  to  promote  the  use  of  electricity  on  the  farm, 
the  farmer  must  be  dealt  with  fairly  and  served  honestly ; 
the  apparatus  being  simple,  convenient  and  reliable  in  oper¬ 
ation,  He  should  be  supplied  with  equipment  specially 
suited  to  his  purposes  and  should  not  be  misguided  into 
buying  standard  equipment  originally  designed  for  other 
purposes  which  may  prove  a  handicap  instead  of  an  ad¬ 
vantage. 

Valuable  lessons  are  to  be  learned  from  German  prac¬ 
tice,  where  electric  farming  has  been  carried  on  successfully 
on  a  wide  scale  for  more  than  fifteen  years,  using  among 
other  apparatus  electric  plows  of  from  40  hp  to  100  hp.  It 
is  strange  indeed  that  the  first  furrow  is  yet  to  be  turned  by 
an  electric  plow  in  the  United  States.  A  leading  feature 
of  German  agricultural  electricity  is  the  use  of  narrow- 
gage  field  railways  for  moving  crops  to  the  barns.  Refrig¬ 
erating  and  ice-making  plants  and  by-product  factories  also 
augment  German  agricultural  prosperity.  Farming  in  Ger¬ 
many  is  conducted  along  the  same  lines  as  industrial  and 
manufacturing  undertakings  and  is  just  as  much  of  a  sci¬ 
ence.  Competent  engineers  are  employed  and  improve¬ 
ments  are  constantly  being  made. 

It  should  be  among  the  duties  of  the  Society  for  Elec¬ 
trical  Development,  and  especially  also  of  the  National  Elec¬ 
tric  Light  Association,  to  assist  in  bringing  rural  and  do¬ 
mestic  electricity  in  the  United  States  to  the  high  point  of 


development  attained  in  Germany,  for  not  only  will  this 
redound  to  their  own  benefit  and  to  that  of  the  farmer 
but  it  will  also  be  of  material  assistance  to  the  general 
public  in  the  reduction  of  the  cost  of  living.  Indeed,  the 
rapidly  increasing  use  ot  electricity  by  the  farmer  is  one  of 
the  most  important  developments  now  taking  place  in  this 
country. 

Electricity  is  undoubtedly  the  greatest  agent  of  agricul¬ 
tural  progress  and  the  great  emancipator  of  the  toiler.  A 
motor  of  even  diminutive  size  does  the  work  of  a  man  at 
far  less  expense,  while  larger  units  economically  supplant 
farm  draft  animals,  whose  consumption  of  farm  produce  is 
an  enormous  item.  Thus  in  supplanting  labor  electricity  has 
a  profound  effect  upon  agriculture  since  agriculture  de¬ 
mands  a  large  amount  of  labor  compared  with  the  skill 
involved. 

The  variety  of  uses  to  which  electricity  may  be  put  on 
the  farm  is  surprising.  It  is  used  for  lighting,  heating, 
cooking  and  ironing,  and  other  results  are  accomplished, 
while  the  uses  of  motors  are  manifold.  The  latter  can  be 
employed  in  almost  every  operation  from  plowing  to  the 
delivery  of  the  finished  product,  including  harvesting,  lum¬ 
bering,  irrigation,  laundering  and  dairy  and  various  other 
domestic  uses. 

Electric  farming  provides  for  central-station  concerns 
one  of  the  best  methods  of  establishing  a  good  load-factor. 
It  opens  up  an  enormous  market  for  new  machinery  and 
consequently  works  a  new  era  in  electrical  industry. 

New  York,  N.  Y.  Frank  Koester. 


Skin  Effect 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — In  regard  to  the  question  of  skin  effect  in  cylin¬ 
drical  conductors,  on  which  there  has  been  some  discussion 
recently  in  your  columns,  I  wish  to  call  attention  to  an¬ 
other  formula  for  the  calculation  of  alternating-current  re¬ 
sistance  of  cylindrical  conductors.  This  formula,  which  is 
not  used  very  extensively,  though  it  is  perfectly  general  and 
very  suitable  for  numerical  calculations,  is  as  follows: 

R  =  R„r  (wia) 
where 

R  =  alternating-current  resistance 
direct-current  resistance 

_nia  her  (ma)  be/  (ma)  -\-bei  (ma)  bei'  (mo) 

^  2  be/'  (ma)  bei'*  (ma) 

m  =  2i:\ 

p 

f  =  frequency. 

a  =  permeability. 

p  =  specific  resistance. 

a  =  radius  of  conductors. 

To  obtain  the  value  of  r  (ma)  from  the  above  formula 
is  a  laborious  process,  but  Professor  Pedersen  has  recently 
worked  out  a  very  valuable  table  giving  the  values  of 
r  (ma)  for  values  of  ma  from  o  to  6  for  intervals  of  0.05, 
This  discussion  will  be  found  in  the  Jahrbuch  der  Draht- 
losen  Telegraphie,  Vol.  4,  pages  501-515,  under  the  title 
“Wirbelstromverluste  in  und  effektiver  Widerstand  von 
geraden,  runden  Metallzylindern,”  by  P.  O.  Pedersen. 

For  values  of  ma  >  6  the  expression  for  r  (ma)  can  be 
put  to  a  high  degree  of  approximation  in  the  following  sim¬ 
ple  form: 

/  \  11  0,1326 

r  (ma)  =  0.35355  wa  +  0.25  +  - • 

ma 

With  the  aid  of  the  table  given  by  Prof.  Pedersen  one 
can  compute  very  readily  by  the  above  formula  the  alter¬ 
nating-current  resistance  of  any  size  of  wire  at  any  fre¬ 
quency.  The  formula  is  perfectly  general  and  can  be  used 
for  iron  as  well  as  for  copper  wires. 

Washington,  D.  C.  Louis  Cohen. 
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Remote  Control  of  Two-Rate  Meters  for  Off- 
Peak  Service 

The  Jefferson  Electric  Company,  of  Jefferson,  la.,  em¬ 
ploys  a  two-rate  schedule  of  commercial  charges  which  is 
applied  to  many  installations  in  the  local  business  district 
besides  being  extended  to  residences  in  which  electric 
ranges  are  in  use. 

The  rates  for  this  service  are  8  cents  per  kw-hr.  for 
energy  used  during  the  hours  included  in  the  accompanying 
table,  and  3J/2  cents  per  kw-hr.  for  all  used  during  any 
other  hours.  In  addition  to  these  charges  for  energy  con¬ 
sumed,  the  company  also  makes  a  service  charge  of  40  cents 
per  month,  which  is  its  only  minimum  charge. 

In  connection  with  the  double  system  of  charging  above 
outlined,  a  number  of  two-rate  meters  have  been  improvised 


Irom  ordinary  single-phase  induction-type  meters  by  apply¬ 
ing  across  the  potential  coils  either  the  full  rated  voltage 
or  a  reduced  voltage.  This  requires,  of  course,  three  serv¬ 
ice  wires  for  each  installation,  but  the  third  potential  wire 
may  be  installed  much  more  cheaply  than  the  others,  a  No. 
1-’  or  No.  14  triple-braid  weatherproof  iron  wire  being  suffi¬ 
cient  for  outside  use. 

The  Jefferson  company  employs  a  iioo-volt,  single-phase 
ilistribution  system  with  secondaries  operated  as  iio-volt 
two-wire  circuits,  one  side  grounded.  For  the  two-rate 
meters  the  grounded  side  of  the  secondaries  is  connected 
to  the  series  coils,  so  that  the  earth  can  be  used,  if  desired, 
as  one  conductor  on  the  potential  service  to  the  meters. 

.•\  special  transformer  connection  furnishes  the  reduced 
])otcntial,  about  50  volts,  necessary  to  make  the  speed  reduc¬ 
tion,  in  the.  ratio  of  8:3.5  on  the  two-rate  meters.  A  i-kw 
transformer,  arranged  for  1980  volts  primary  and  no  volts 
>econdary,  is  connected  to  the  iioo-volt  feeder.  The  result¬ 
ing  secomlary  of  about  60  volts  is  then  connected  in  series 
with  a  iio-volt  circuit  and  at  opposite  polarity  so  that  the 
resulting  pressure  is  about  50  volts. 

The  change  from  50  volts  to  1 10  volts  on  the  potential 
wire  IS  accomplished  by  a  three-point  time  switch  which 
can  if  necessary  control  all  the  two-rate  meters  on  one 


feeder.  The  accompanying  diagram  gives  a  general  outline 
of  the  system  of  connections.  The  number  of  meters  that 
could  be  supplied  with  potential  through  a  ground  connec¬ 
tion  would,  of  course,  depend  on  the  resistance  of  the 
ground  and  the  degree  of  accuracy  required.  -If  necessary 
the  grounded  sides  of  different  secondary  systems  could  be 
joined  together,  preferably  making  connections  at  trans¬ 
formers  and  not  at  extreme  ends  of  secondaries. 

The  computation  of  bills  with  this  system,  is,  according 
to  the  local  management,  simplicity  itself.  The  kilowatt- 
hour  consumption  registered  simply  need  be  multiplied  by 
the  8-cent  rate  and  the  result  added  to  the  service  charge  of 
40  cents,  at  once  giving  the  monthly  bill. 

SCHEDULE  OF  JEFFERSON  ELECTRIC  COMPANY,  RATE  8  CENTS 
PER  KW-HR. 


May,  June  and  July . . 7.00  p.m.  to  10.00  p.ni. 

-April  and  August  . 6.30  p.m.  to  10.00  p.m. 

March  and  September . 6.00  p.m.  to  10.00  p.in. 

February  and  October  . 5.30  p.m.  to  9.30  p.m. 

November,  December  and  January  . 5.00  p.m.  to  9.00  p.m. 


The  meter  thus  ceases  to  be  a  watt-hour  meter,  but  be¬ 
comes  an  aid  in  computing  a  fair  charge.  Some  objection 
may  be  offered  to  the  company’s  lack  of  knowledge  of  the 
actual  kilowatt-hours  the  customer  has  used,  but  this  should 
be  more  than  offset,  it  is  declared,  by  the  fact  that  he  has 
been  charged  the  proper  rate  at  the  proper  time  regardless 
of  the  service  for  which  the  energy  was  used. 

While  the  exact  accuracy-of  this  two-rate  meter  system 
is  open  to  question,  admits  Mr.  Percy  Gray,  manager  of 
the  Jefferson  company,  he  declares  that  for  practical  pur¬ 
poses  it  is  quite  correct. 

The  potential  applied  to  the  two-rate  meter  must  of 
necessity  be  independent  of  the  potential  of  the  circuit  on 
which  the  meter  is  registering,  and  the  resulting  accuracy 
of  the  meters  will  be  affected  as  this  difference  varies. 

This  inaccuracy  may  be  minimized,  however,  (i)  by 
careful  designing  of  the  secondary  distribution  systems  with 
a  view  to  close  regulation,  (2)  by  applying  the  potential 
service  to  the  grounded  side  of  the  secondary  at  the  trans¬ 
former  so  that  one-half  of  the  potential  drop  from  trans¬ 
former  to  meter  will  be  applied  to  the  potential  service  it¬ 
self,  and  (3)  by  taking  the  potential  service  from  a  trans¬ 
former  which  carries  a  load  of  average  character. 


Precautions  in  Shutting  Down  Economizers 

I'ollowing  an  investigation  of  the  fatal  explosion  of  the 
economizers  in  a  large  Eastern  power  plant,  in  which  it  was 
shown  that  the  principal  damage  resulted  from  the  econo¬ 
mizer  unit  idle  at  the  time,  the  investigators  give  some 
pointed  advice  for  observance  in  shutting  down  economizer 
units  when  not  in  service. 

Two  theories  were  brought  forward  to  explain  the  present 
accident.  According  to  the  first  an  explosive  mixture  of 
coal  gas  and  tar  might  have  been  confined  in  the  idle  econo¬ 
mizer,  although  this  presupposes  both  poor  combustion  con¬ 
ditions  in  the  furnace  itself  and  some  manner  of  firing  the 
explosive  gas  after  it  was  entrapped  in  the  economizer 
chamber.  The  other  and  more  probable  view  advanced  con¬ 
siders  that  the  idle  unit  may  have  been  fully  or  partly  filled 
with  water  which  was  then  so  shut  off  that  internal  pres 
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sures  generated  could  find  no  way  of  escape.  Leakage  in 
the  flue  dampers  might  have  admitted  hot  gases  to  the 
economizer  chamber,  raising  the  temperature  and  pressure 
of  the  confined  water  until  destruction  occurred. 

To  prevent  the  bursting  of  idle  economizers,  either  from 
gas  explosions  or  from  the  accumulation  of  water,  it  is  im¬ 
portant,  therefore,  when  putting  them  out  of  service,  to 
open  up  the  soot  clean-outs  and  any  other  openings  that 
there  may  be  into  the  gas  chambers  and  to  close  the  damp¬ 
ers  as  tightly  as  possible.  When  dampers  become  warped, 
or  do  not  fit  properly  for  any  other  reason,  they  should  be 
promptly  repaired.  It  is  also  highly  important  to  maintain 
the  safety  valves  on  economizers  in  good  condition,  at  all 
times.  If  they  leak  they  should  be  repaired  at  once,  instead 
of  being  screwed  down  tighter.  In  fact  it  would  be  well 
to  adopt  lock  valves  for  economizers,  so  that  they  cannot 
be  tampered  with  by  irresponsible  or  thoughtless  persons. 
To  guard  against  the  accumulation  of  steam  or  water  within 
the  idle  economizer,  its  blow-off  valve  and  air  vent  should  be 
left  open,  so  that  no  harm  will  result  if  the  inlet  should 
leak  and  admit  water.  If  these  precautions  are  taken  in 
every  case,  according  to  the  inspection  division  of  the  Trav¬ 
elers’  Insurance  Company,  of  Hartford,  Conn.,  which  made 
the  investigation,  the  two  causes  of  explosion  that  have 
been  suggested  in  connection  with  this  accident  will  be 
avoided,  and  safety  in  the  use  of  economizers  will  be  greatly 
promoted. 


Ice-Making  Operating  Practice  at  Durham,  N.  C. 

I'he  Durham  Traction  Company,  which  has  recently  been 
taken  over  by  H.  L.  Doherty  &  Company,  operates  a  com¬ 
bination  lighting,  railway  and  ice-making  plant  at  Durham, 
N.  C.  The  generating  equipment  comprises  an  800-hp 
Hamilton  Corliss  cross-compound  engine  operating  con¬ 
densing  and  directly  connected  to  a  600-kva,  2300-volt,  60- 
cycle  (ieneral  Electric  alternator;  a  500-kw  Westinghouse 
turbo-alternator  set  of  the  same  characteristics  as  the  other 
unit ;  two  200-kw  machines  used  as  reserves,  and  a  200-kw 
rotary-converter  set  for  the  railway. 

I'he  boiler  equipment  comprises  two  250-hp  Stirling  and 
three  125-hp  .Huffman  &  Taylor  boilers,  which  are  hand- 
fired  with  run-of-mine  coal  costing  $3.30  a  ton  delivered. 
Water  for  boiler  feed  and  other  purposes  is  purchased 
from  the  city  at  the  rate  of  12.5  cents  per  1000  gal.  net, 
so  that  for  economy  cooling  towers  are  employed.  Two 
typds  of  tower  are  installed,  one  a  natural-draft  and  the 
other  a  forced-draft  tower — the  latter  not  being  used  ex¬ 
cept  in  emergency. 

The  ice-making  equipment  consists  of  a  50-ton  York  ma¬ 
chine  operating  non-condensing,  and  at  the  present  time 
the  company  is  installing  a  50-ton  York  condensing  machine 
and  redesigning  the  ammonia  condensers  and  tank  rooms. 
The  Shipley  double-tube  condensing  system  of  the  York 
Manufacturing  Company  is  being  installed  and  an  accu¬ 
mulator  for  pre-cooling  the  water.  When  the  installation 
is  completed  the  older  machine  will  be  used  only  as  a  s.pare 
unit,  since  50  tons  of  ice  a  day  is  more  than  ample  to  sup¬ 
ply  the  present  demand.  The  new  unit  will  enable  a  great 
saving  to  be  effected,  inasmuch  as  the  old  unit  required 
from  30  lb.  to  32  lb.  of  steam  per  hp-hr.  while  the  new 
unit  is  guaranteed  to  operate  on  16  lb.  of  steam  per  hp-hr. 

Economy  of  Reciprocating  Unit 

.Surprising  as  it  may  seem,  the  turbine  unit  is  not  regu¬ 
larly  operated,  ordinarily,  the  company  claiming  that  the 
Corliss  unit  is  more  economical.  Or,  as  expressed  by  the 
general  manager  of  the  company,  a  saving  of  $10  a  day  in 
coal  is  effected  by  using -the  reciprocating  engine  set  instead 
of  the  turbo-alternator  set.  The  former  is  guaranteed  by 
the  builder  to  operate  on  13.25  lb.  of  steam  per  hp-hr.  when 
supplied  with  steam  at  145  lb.  pressure  at  the  throttle  and 
working  on  a  vacuum  of  26  in.  The  engine,  however,  is 


operated  on  a  boiler  pressure  of  160  lb.  and.  it  is  claimed, 
a  29-in.  vacuum.  The  turbo-alternator,  according  to  Mr.  R. 
L,  Lindsay,  general  manager,  was  bought  on  a  guarantee  of 
15  lb.  of  steam  per  brake  hp-hr. 

The  natural-draft  cooling  tower,  aside  from  the  fact  that 
it  requires  no  motor,  is  said  to  give  an  average  lower  tem¬ 
perature  to  the  water  than  can  be  obtained  with  the  forced- 
draft  tower.  Some  time  ago  the  breaking  of  the  city  water 
main  necessitated  the  shutting  down  of  the  station  for  a 
number  of  hours  until  the  city  fire  department  ran  a  tem¬ 
porary  hose  connection  from  a  hydrant  beyond  the  break. 
This  experience  resulted  in  the  building  of  a  60,000-gal. 
reservoir  under  the  natural-draft  cooling  tower  so  that  in¬ 
terruption  from  such  a  cause  would  not  occur  again,  b'.ven 
with  all  the  precautions  taken  to  save  water  not  used  in 
making  ice.  the  water  bill  of  the  company  averages  $150  a 
month. 

Distilled  Water  Supply  from  Engines 

The  condensation  from  the  ice  machine  and  Corliss  en¬ 
gine  will  be  sufficient  to  make  100  tons  of  ice  a  day.  I  he 
water  from  the  reboiler  is  forced  through  four  coolers  and 
then  through  a  set  of  three  cloth  filters.  It  passes  thence 
through  a  set  of  York  charcoal-brick  filters  and  then 
through  three  batteries  (two  in  a  battery)  of  charcoal  and 
silica-sand  filters,  whence  it  reaches  the  pre-cooler.  The 
latter  is  a  double-pipe  arrangement  in  a  tank,  wherein  am¬ 
monia  is  expanded  directly  so  that  the  water  on  its  way  to 
the  freezing  cans  reaches  a  temperature  of  40  deg.  Fahr. 
or  lower.  There  is  a  6-ft.  by  6-ft.  ’'v  14-ft.  storage  tank 
which  is  also  piped  with  coils  sufficient  o  maintain  the  tem¬ 
perature  of  the  water  a  few  degrees  above  freezing  before 
it  reaches  the  cans.  A  new  tank  room  is  being  installed 
so  that  there  will  be  1295  cans  in  the  whole  system,  making 
it  possible  to  manufacture  100  tons  of  ice  a  day  if  necessary. 

The  storage  room  is  provided  for  150  tons  of  ice  without 
stacking.  The  storage  room  is  pijK'd  for  direct  expansion 
and  is  insulated  with  4  in.  of  cork  covered  with  cement. 
The  cork  is  laid  in  2-in.  layers,  between  which  is  a  J/^-in. 
coating  of  cbment,  while  the  cork  on  the  ceiling  and  floor 
is  laid  in  asphalt. 

Ice  is  handled  by  means  of  a  pneumatic  hoist  and  hand- 
operated  crane.  The  steam  from  the  t'orliss  engine  is  first 
passed  through  a  36-in.  Triumph  self-dumping  oil  trap  or 
separator,  which  is  said  to  be  effective  in  removing  the  oil 
from  the  steam. 

Xo  data  are  available  on  the  cost  of  manufacturing  the 
ice  other  than  that  it  can  be  manufactured  for  less  than  it 
can  be  delivered.  The  ice  is  retailed  by  the  company  at  the 
rate  of  40  cents  per  100  lb.  in  small  pieces  and  30  cents  per 
100  1b.  in  cakes.  If  two  cakes  are  sold  at  one  delivery,  the 
rate  is  25  cents  per  100  lb. 


Function  of  Kicking  Coils 

VVe  have  rroently  installed  a  set  of  “kicking  coils”  in  connection  with  a 
large  direct<urrert  generator  operating  upon  a  full  metallic  circuit.  When 
the  line  is  free  from  grounds  and  the  machine  generating  its  normal  out¬ 
put,  and  lightning  strikes  the  line,  does  the  charge  come  in  past  the  ar¬ 
rester  to  the  choke  coils  before  it  passes  to  ground  or  does  it  take  a  direct 
path  to  ground  through  the  arrester?  If  the  charge  does  not  come  in 
past  the  arrester  kindly  explain  how  the  kicking  coils  can  have  any  in¬ 
fluence  on  the  charge?  C.  E.  McK. 

The  current  which  traverses  a  line  following  a  lightning 
discharge  is  of  very  high  frequency.  For  this  rea,son  the 
induction  coil  which  is  placed  in  the  circuit  offers  a  high 
impedance  to  the  passage  of  this  current  through  it.  The 

result  is  the  creation  of  high  potential  back  of  the  coil 

across  the  gap  of  the  arrester  and  the  subsequent  breaking 
down  of  the  medium  betweeti  these  points  as  the  charge 
passes  to  ground.  Hence  it  will  be  seen  that  a  large  part 

of  the  charge  really  does  pass  the  arrester  to  the  coil  and 

later  is  backed  up  and  escapes  through  the  lightning 
arrester. 
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Abstracts  of  Important  Original  Articles  Appearing 
in  the  Periodical  Electrical  Press  of  the  World 


(ienerators.  Motors  and  Transformers 

Three-Phase  Series  Motor  as  a  Generator. — L  Binder 
AND  E.  Dyhk. — The  conclusion  of  their  long,  illustrated 
article  on  the  generation  and-  suppression  of  self-excited 
current  in  three-phase  series  machines.  The  physical  condi¬ 
tions  which  produce  self-excitation  are  experimentally  in¬ 
vestigated  with  a  three-phase  series  motor  of  the  Siemens- 
Schuckert  type.  When  the  brushes  are  displaced  for  oper¬ 
ation  of  the  motor  as  a  generator  the  rotor  current  increases 
the  e.xcitation.  l-'or  this  reason  one  phase  circuit,  if  con¬ 
nected  alone,  excites  itself  as  a  direct-current  series  genera¬ 
tor  due  to  the  residual  and  produces  a  field  in  the  stator, 
this  field  being  stationary  in  space.  In  this  way  a  voltage 
is  impressed  also  in  the  two  other  phase  circuits,  and  they 
also  excite  themselves  when  they  are  closed.  The  currents 
produced  in  them  act  in  such  a  way  on  the  field  of  the  first 
phase  circuit  that  this  is  weakened  and  then  reversed  so 
that  the  direction  of  the  self-excited  current  is  reversed, 
l-inally,  each  phase  circuit  excites  itself  with  alternating 
current  and  for  reasons  of  symmetry  a  rotary  field  is  pro¬ 
duced.  This  is,  therefore,  finally  due  to  the  residual, 
and  to  prevent  its  formation  it  is  necessary  to  employ  a 
resistance  above  a  certain  limiting  value  which  can  be 
found  by  formulas  well  known  from  direct-current  practice. 
— Plek.  Zeit.,  I'eb.  27,  1913. 

Separation  of  Leakage  Reactance  and  Direct  Magnetiz- 
ing  Effect. — C.  S.  Wall. — A  note  on  the  separation  of  the 
leakage  reactance  and  direct  magnetizing  effect  of  the  arma¬ 
ture  of  a  star-connected  three-phase  synchronous  machine. 
One  phase  of  the  armature  is  short-circuited  to  the  star 
point,  and  the  machine  is  driven  at  a  known  speed  and 
excited  until  the  short-circuit  current  has  a  convenient 
value.  The  short-circuit  current  K  and  the  exciting  cur- 


KIG.  I — DIAGRAM  .SHOWING  USE  OF  OPEN-CIRCUIT  CHAR.\C- 
TERISTICS 

rent  /e  are  read,  and  also  the  star  volts  V  for  one  of  the 
phases  which  are  not  short-circuited.  Then,  if  L  is  the 
coefficient  of  leakage  self-induction  for  one  phase,  and  if  / 
is  the  frequency,  V  =  2'KfLIa.  The  value  of  L  is  thus 
obtained  by  means  of  a  single  reading  of  the  short-circuit 
current  and  of  the  corresponding  star  volts  for  one  of  the 
open  phases.  In  order  to  obtain  the  direct  magnetizing 


effect,  the  volts  V  are  marked  off  on  the  open-circuit  char¬ 
acteristics,  as  shown  in  Tig.  i.  The  corresponding  excit¬ 
ing  current  I'e  is  subtracted  from  the  exciting  current  le, 
and  the  difference  thus  obtained  is  the  direct  magnetizing 
effect  due  to  the  one  phase  in  terms  of  the  field  current. 
When  the  three  phases  are  short-circuited  the  direct  mag¬ 
netizing  effect  is  three  times  that  due  to  one  phase  alone, 
and  hence  the  total  direct  magnetizing  effect  of  the  arma¬ 
ture  can  readily  be  determined. — London  Electrician,  Feb. 
28.  1913. 

Theory  of  Commutation. — C.  L.  R.  E.  Menges. — A  long 
letter,  illustrated  by  diagrams,  in  which  the  author  explains 
his  views  on  the  neutral  commutation  zone  with  reference 
to  a  recent  paper  by  G.  W.  Worrall. — London  Electrician, 
Feb.  28,  1913. 

Generation,  Transmission  and  Distribution 

Lauffen. — Buggeln. — An  account  of  the  new  energy 
transmission  plant  which  has  just  been  opened  at  Lauffen 
on  the  Neckar,  in  Germany.  The  old  historical  plant  from 
which  energy  was  transmitted  twenty-two  years  ago  to  the 
electric  exhibition  in  Frankfort  has  been  dismantled  and 
the  equipment  rating  has  been  increased  from  1500  hp  to 
1800  hp.  Part  of  the  energy  is  used  in  a  cement  factory 
and  part  for  transmission  to  Heilbronn. — Elek.  Zeit.,  Feb. 

^7.  1913- 

Electric  Pumping  in  Mines. — R.  Herzfeld. — A  paper  in 
abstract  read  before  the  (British)  Institution  of  Mining 
Engineers.  A  description  is  given  of  the  electrical  pump¬ 
ing  plant  in.stalled  at  the  Dover  Collieries.  Among  other 
features  of  the  installation  are  described  a  method  of  vary¬ 
ing  the  output  of  the  pumps,  a  method  of  increasing  the 
load  of  the  alternators  by  means  of  fans,  a  fool-proof 
switch-gear,  and  the  drying  of  high-tension  motors  by 
means  of  low-tension  current. — London  Electrician,  Feb. 
28.  1913. 

Dangerous  Rises  of  Voltage. — W.  Petersen. — In  a  con¬ 
tinuation  of  his  very  long  article  the  author  takes  up  pro¬ 
tective  devices  against  dangerous  increases  of  voltage  on 
transmission  lines.  The  author  divides  them  into  three 
classes — protection  against  traveling  waves,  protection 
against  atmospheric  disturbances,  protection  against  rises 
of  voltage  due  to  interruptions.  The  paper  is  to  be  con¬ 
cluded. — Elek.  Zeit.,  Feb.  27,  1913. 

Trollhdftan  Plant. — The  conclusion  of  the  long,  illus¬ 
trated  description  of  the  power  plant  at  Trollhattan, 
Sweden.  The  author  gives  details  of  the  construction  of 
the  insulators  and  of  the  circuit-breakers.  Oscillograms 
are  given  showing  the  operation  of  the  circuit-breakers. — 
London  Electrician,  Feb.  28,  1913. 

Installations,  Systems  and  Appliances 

Gas  Engine  Ignition  by  High-Tension  Oscillations. — 
M.  E.  Graber. — An  abstract  of  an  American  Physical  So¬ 
ciety  paper.  The  principal  problem  in  electromagnetic  wave 
propagation  is  the  storing  up  of  the  maximum  of  energy' 
in  the  aerial  with  the  minimum  heat  loss  in  the  spark-gap. 
'Phe  inverse  problem  presents  itself  in  the  application  of 
high-tension  oscillatory  systems  to  gas-engine  ignition. 
Here  it  is  necessary  to  produce  a  spark  of  high  calorific 
quality  by  using  smaller  capacities  and  a  short  spark-gap. 
In  the  present  investigation  of  ignition  systems  the  primary 
source  of  energy  was  a  magneto  with  an  armature  wound  to 
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generate  from  7  volts  to  100  volts  at  from  80  r.p.m.  to  700 
r.p.m.  After  testing  a  number  of  high-tension  oscillatory 
systems,  a  modified  Tesla  transformer  was  found  to  give 
the  best  spark  for  ignition.  The  diagram  of  connections 
for  this  system  is  shown  in  Fig.  2.  The  armature  A  of 
the  magneto  supplies  current  to  the  main  circuit,  which  is 
made  and  broken  by  the  interrupter  K  once  in  every  rota- 


FIG.  2 — DIAGRAM  OF  CONNECTIONS 


tion  of  the  armature.  The  oscillatory  discharge  across  the 
spark  gap  PG  serves  as  an  interrupter  for  the  secondary 
of  the  Tesla  transformer  5.  When  and  C,  are  properly 
adjusted,  the  secondary  5  responds  strongly  to  the  oscilla¬ 
tions  set  up  by  each  primary  spark-gap  discharge  and  the 
potential  dilference  of  its  terminals  reaches  very  high 
values.  Tor  the  best  spark  at  low  speeds  the  primary  spark- 
gap  was  from  0.0015  to  0.0025  At  higher  speeds  the 
primary  spark-gap  was  from  0.0025  to  0.0035  The 
high-tension  oscillatory  discharge  seems  impracticable  for 
automatic  ignition  because  (i)  the  hot  spark  requires  ad¬ 
justments  of  capacity  and  spark-gaps  for  the  transition 
from  high  speed  to  low'  speed  in  order  that  the  two  systems 
may  have  the  same  oscillation  constant;  (2)  the  secondary 
condenser  insulation  breaks  down  under  the  high  potential 
stress  to  w'hich  it  is  subjected;  (3)  undoubtedly  the  high 
calorific  quality  of  the  spark  at  the  high  speeds  was  due  to 
arcing,  as  the  hot  spark  differed  materially  from  the  ordi¬ 
nary  Tesla  spark.  The  .system  was  tested  on  two  cars  with 
satisfactory  results  for  high  speeds  but  indifferent  success 
for  low  speeds. — Physical  Review,  March,  1913. 

I'Jectric  Cooking  and  Heating. — T.  P,  Wil.mshurst. — .^.n 
illustrated  paper  in  abstract  read  before  the  (British)  Insti¬ 
tution  of  Electrical  Engineers  at  Birmingham.  The  rev¬ 
enue  per  service  has  been  reduced  by  the  introduction  of 
metallic-filament  lamps;  for  this  the  cultivation  of  a  cook¬ 
ing  and  heating  load  is  mentioned  as  the  remedy,  the  e.xam- 
pl«;  of  gas  cooking  being  quoted.  Electric  cooking  and 
heating  are  considered  in  detail  and  their  advantages 
pointed  out.  Three  forms  of  water  heater  are  described. 
Finally,  methods  of  charging  for  energy  as  influencing 
cooking  and  heating  loads  are  discussed. — London  Elec¬ 
trician.  Feb.  28,  1913. 

Wires,  Wiring  and  Conduits 

Wiring  Rides. — Some  proposed  modifications  of  the 
standardization  rules  for  i.solated  conductors  of  the  Ger¬ 
man  .Association  of  Electrical  Engineers.  An  account  is 
also  given  of  the  work  of  the  different  committees  of  this 
association  during  the  year  1912. — Elek.  Zeit..  Feb.  27,  1913. 

Traction 

Gearing  Versus  Driving  Rod. — An  anonymous  article 
starting  with  a  discussion  of  the  usual  system  of  single 
gearing  and  pointing  out  the  advantages  of  double  gearing, 
especially  for  electric  locomotives.  The  question  of  gear¬ 
ing  versus  driving-rod  transmission  for  electric  locomotives 
is  discussed  with  respect  to  structural  and  commercial  con¬ 
siderations. — Elek.  Zeit.,  Feb.  27,  1913. 

Electrophysics  and  Magnetism 

Excitation  of  Gamma  Rays  by  Alpha  Rays  of  Ionium 
and  Radio-thorium. — J.  Chadwick  and  A.  S.  Russell. — 
The  work  on  the  excitation  of  gamma  rays  by  alpha  rays, 
shown  first  by  Chadwick  in  the  case  of  the  alpha  rays  of 


radium  C,  has  been  extended  to  ionium.  preparation  of 
ionium  and  thorium  equal  in  alpha-ray  activity  to  3  milli¬ 
grams  of  radium,  after  purification  from  all  radioactive 
bodies  which  emit  beta  and  gamma  rays,  was  found  to 
emit  a  small  but  easily  detectable  amount  of  gamma  radia¬ 
tion.  This  radiation  is  shown  to  be  excited  by  the  alpha 
rays,  either  in  the  ionium  itself  or  in  the  thorium  with 
which  it  was  mixed.  It  is  a  mixture  of  three  types  of 
radiation  differing  widely  in  penetrating  power.  The  first 
of  these  has  a  value  of  absorption  coefficient  divided  by 
density  (A-^D)  in  aluminum  of  400  cm*‘;  the  second 
of  about  8.4  cm'*,  and  the  third  of  0.15  cm'*.  The  energy 
of  the  radiation  is  mainly  confined  to  the  softest  type. 
These  results,  in  light  of  Rutherford’s  theory  of  the  origin 
of  the  beta  rays  and  gamma  rays  of  radioactive  substances, 
point  to  the  probability  that  the  three  types  of  radiations 
are  characteristic  radiations  of  ionium  of  different  scries. 
It  has  been  found  also  that  radio-thorium  emits  a  small 
quantity  of  gamma  radiation,  but  a  detailed  study  of  its 
nature  has  not  been  made. — London  Electrician,  Feb.  28, 

1913- 

Chemical  Properties  and  Relative  Actixnties  of  the  Radio 
Products  of  Thorium. — H.  N.  McCoy  and  C.  H.  Viol. — 
.An  account  of  an  experimental  investigation  in  which 
numerous  chemical  reactions  of  the  radioactive  products  of 
thorium  w'ere  studied.  It  was  found  that  each  product  has 
its  own  characteristic  chemical  properties.  From  a  knowl¬ 
edge  of  these  properties  methods  were  worked  out  for  the 
separation  of  the  various  products  from  inactive  sub¬ 
stances  and  from  one  another  and  for  the  preparation  of 
several  of  these  products  completely  free  from  radioactive 
impurities.  The  relative  activities  of  thorium  B-{-C-\-D 
and  thorium  X-|-emanatiOn-|-.d  were  determined  by  prepar¬ 
ing  thorium  X  entirely  free  from  B-\-C-\-D  and  determin¬ 
ing  its  change  of  activity  with  time.  Knowing  the  periods 
of  each  of  the  substances,  the  activity  of  B-\-C-\-D  was 
found  to  be  0.427  of  that  of  thorium  X-j-emanation-l-.d. 
By  determining  the  initial  activity  of  pure  radio-thorium 
and  its  change  of  activity  with  time,  it  was  found  that  the 
products  of  radio-thorium  are  5.23  times  as  active  as  the 
radio-thorium  itself. — Phil.  Mag.,  March,  1913. 

Units,  Measurements  and  Instruments 

Cluirging  the  Needle  of  a  Quadrant  Electrometer. — 
Henry  A.  Erikson. — An  abstract  of  an  .American  Physical 
Society  paper.  To  obtain  a 
conducting  quartz  fiber  of 
high  sensitiveness  is  difficult. 

The  method  here  described 
obviates  this  difficulty  and 
has  been  found  very  satisfac¬ 
tory.  .An  insulated  ioniza¬ 
tion  chamber  A  (Fig.  3)  is 
placed  above  the  quadrants 
and  is  separated  from  them 
by  a  metallic  plate  B,  which 
is  connected  to  the  case  of 
the  instrument  and  prevents 
any  direct  induction  effect 
from  A  on  the  quadrants. 

The  supporting  stem  of  the 
needle  passes  through  the 
center  of  the  chamber  A  and 
forms  a  central  electrode,  fig.  3 — section  through 
The  air  inside  the  chamber  A  quadrant  electrometer 
is  ionized  by  means  of  the 

rays  from  a  small  polonium  plate  P.  The  chamber  A  is 
connected  to  a  battery,  giving  the  desired  potential.  The 
ionization  current  set  up  charges  the  needle  to  the  potential 
of  A.  Experience  thus  far  has  shown  that  the  action  of  an 
electrometer  with  the  needle  charged  by  this  method  is  the 
same  as  when  the  needle  is  charged  by  means  of  a  conduct¬ 
ing  fiber. — Physical  Review,  March.  1913. 
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Kinematographic  Recording  of  Ballistic  and  Physical 
Phenomena  with  the  Aid  of  the  Direct-Current  Quenched- 
Spark  Gap. — C.  Ckanz  and  B.  Glatzel, — It  was  first  sug¬ 
gested  by  Mach  that  the  photographic  recording  of  phe¬ 
nomena  which  run  their  course  in  an  extraordinarily  short 
space  of  time — for  instance,  the  motion  of  a  projectile  or 
the  exi)losive  effect  of  some  substance — could  be  effected 


by  means  of  the  momentary  illumination  obtained  from  an 
electric  spark.  The  authors  describe  the  work  done  by 
others  along  this  line.  In  their  own  arrangement,  in  order 
to  produce  the  sparks,  high-frequency  oscillations  were  set 
up  by  a  "quenched-spark”  gap  and  oscillatory  circuit  con¬ 
nected  to  direct-current  supply  mains.  Fig.  4  shows  the 
scheme  of  connections.  Cj  is  a*  capacity,  consisting  of  a 
mica  condenser  variable  from  25.000  to  600,000  cm.  The 
self-induction  Lj  is  chosen  very  small,  in  order  to  obtain 
as  pure  an  aperiodic  impact  in  the  primary  circuit  as  is 
possible.  For  the  gap  a  Scheller  alcohol  spark-gap  was 
used.  The  secondary  circuit,  consisting  of  the  self-induc¬ 
tion  Lj  and  the  small  capacity  C,  (1800  cm),  is  coupled 
to  the  primary,  and  in  order  to  obtain  the  closest  possible 
coupling  both  primary  and  secondary  inductances  are  made 
m  the  form  of  flat  (pancake)  spirals,  laid  directly  the  one 
over  the  other.  The  spark-gap  F  is  placed  in  parallel 
with  C,  and  serves  for  illuminating  (as  can  be  seen  from 
the  optical  arrangement  shown  in  Fig.  5).  being  placed 
near  a  concave  mirror  of  short  focus.  This  mirror  casts 
upon  the  objective  O  a  picture  of  the  gap,  which  in  turn 
records  upon  a  rotating  film  the  phenomena  that  are  visi¬ 
ble  at  the  point  P.  The  film  is  laid  upon  a  drum,  having  a 
circumference  of  89  cm  and  which  could  be  driven  at  a 
maximum  speed  of  9000  revolutions  per  second.  The  best 
electrical  connections  to  be  given  to  the  circuit  are  dis¬ 
cussed  and  photographs  are  reproduced  showing  experi¬ 
mental  results  in  photographing  shots  from  a  pistol.  The 
photograph  shows  clearly  that  with  steel-coated  bullets  the 
sealing  of  the  rifled  barrel  by  the  bullet  is  by  no  means 
complete,  but  that  as  a  result  of  the  high  pressure  some 
of  the  powder  gases  pass  between  the  bullet  and  the  bar- 


FIG.  5 - OPTICAL  ARRANGEMENT 


rel  and  in  consequence  leave  the  barrel  earlier  than  the 
bullet.  Only  after  a  certain  interval  does  the  bullet  fol¬ 
low.  after  which  come  the  powder  gases.  At  the  same 
time,  the  records  show  quite  well  the  different  velocities 
or  propagation  possessed  by  the  gases  and  the  bullet. — Lon¬ 
don  Electrician,  Feb.  28,  1913. 

Comparing  Xearly  Equal  Lore  Resistances. — S.  W.  Mel- 


SOM. — An  illustrated  account  of  an  investigation  carried 
out  in  the  (British)  National  Physical  Laboratory  on  a 
simple  Kelvin  double  bridge  for  comparing  two  nearly  equal 
low  resistances.  The  engineering  standards  committee’s 
specification  for  ammeters  and  voltmeters  specifies  that  the 
shunts  to  be  used  with  first-grade  moving  coil  ammeters 
should  be  adjusted  to  give  a  drop,  at  their  maximum  cur¬ 
rent,  of  0.075  within  limits  of  ±  i  per  cent.  A  de¬ 
scription  is  given  of  a  simple  form  of  Kelvin  bridge  which 
was  designed  for  the  purpose  of  testing  ammeter  shunts 
or  other  resistors,  the  resistances  of  which  are  set  nearly  to 
a  given  value  and  which  do  not  require  to  be  determined 
to  a  very  high  degree  of  accuracy.  It  consi.sts  (see  Fig. 
6)  of  two  ratio  arms,  P  =  99.5  ohms,  and  Q,  the  resistance 
of  which  can  be  set  by  means  of  plugs  to  98.5,  99.5  or  100.5 
ohms,  the  arms  being  joined  by  means  of  a  slide  wire  hav¬ 
ing  a  resistance  of  i  ohm.  The  arms  p  and  q,  used  to 
bridge  over  the  connecting  piece  between  the  low-resistance 
resistors  R  and  X,  are  of  a  similar  resistance  material. 
The  coils  are  of  manganin  wire.  When  comparing  two 
nearly  equal  resistances  the  arms  Q  and  q  are  set  by  the 
plugs  to  be  99.5  ohms  each.  Thus,  when  the  slider  is  at  0 
(in  the  center  of  the  scale)  the  arms  P,  p  and  Q,  q  are 
exactly  100  ohms  each,  a  movement  of  the  slider  from  the 
center  to  either  end  of  the  wires  representing  a  difference 


FIG.  6 - BRIDGE  FOR  COMPARING  LOW  RESISTANCES 


of  I  per  cent  between  the  resistances  of  R  and  X.  Should 
the  resistance  X  prove  to  be  more  than  i  per  cent  either 
high  or  low,  a  further  i  per  cent  in  either  direction  can 
be  added  by  changing  the  ratio  Q,  q  to  98.5  or  100.5,  as 
may  be  necessary.  The  multiple  switch  shown  in  the  dia¬ 
gram  is  arranged  so  that  six  shunts  can  be  tested  at  the 
same  time.  The  limit  of  error  aimed  at  in  designing  the 
bridge  was  o.i  per  cent.  When  six  shunts  are  connected 
for  test  at  the  same  time,  the  error  with  the  bridge  coils 
adjusted  to  be  equal  to  within  i  part  in  10,000  does  not 
exceed  this  amount.  It  is  possible,  however,  to  work  to  a 
considerably  higher  degree  of  accuracy  if  only  one  or  two 
shunts  are  under  test  at  the  same  time.  The  resistance  of 
the  leads  connecting  the  resistors  X  to  the  bridge  is  imma¬ 
terial  so  long  as  they  are  equal  to  those  used  for  connect¬ 
ing  the  standard.  The  standard  resistances  for  use  with 
the  bridge  are  made  to  cover  all  the  ranges  given  in  the 
specification  and  are  constructed  of  a  number  of  manganin 
wires. — London  Electrician,  Feb.  28,  1913. 

Determining  the  Period  of  Electrical  Oscillations. — J.  C. 
Hubbard. — An  abstract  of  an  American  Physical  Society 
paper.  The  method  consists  in  starting  a  train  of  damped 
oscillations  and  in  determining  the  times  between  successive 
nodes.  Let  the  inductor  L  (see  Fig.  7)  and  the  capacity  K 
be  connected  in  parallel,  and  let  a  battery  B  be  connected 
in  series  with  the  inductor  and  resistor  R.  A  lever  i  is  in 
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the  circuit  and  when  struck  by  a  falling  weight  breaks  the 
circuit  and  starts  a  series  of  damped  oscillations.  The 
drop  chronograph  of  Webster  has  been  used  as  the  circuit- 
breaker.  A  carnage  moved  vertically  by  a  micrometer 
screw  carries  levers  2  and  3  and  their  stops  shown  in  the 
figure.  The  falling  weight,  after  striking  i,  descends 
through  a  measured  distance  and  strikes  2.  Lever  2  turns 
on  its  axis  in  the  center  and  lifts 
lever  3  from  the  screw  which  is 
connected  to  the  quadrant  elec¬ 
trometer.  The  switch  at  a  was 
opened  in  advance,  leaving  the 
quadrants  of  the  electrometer  free 
and  at  zero  potential.  It  will  be 
seen  that  connection  has  been 
established  between  the  electrom¬ 
eter  and  the  oscillating  system 
only  during  the  instant  that  lever 
2  was  lifting  lever  3  from  the  sup¬ 
porting  screw,  for  no  sooner  has 
lever  3,  moved  than  connection 
with  the  electrometer  has  been 
broken.  Thus,  the  latter  has  been 
connected  across  the  condenser 
terminals  for  a  very  brief  instant 
and  at  a  time  after  the  starting  of 
the  train  of  oscillations  which  is  controlled  by  the  vertical 
height  of  lever  i  above  lever  2.  If  the  electrometer  reading 
is  zero,  connection  has  been  made  at  a  node  of  potential.  The 
method  of  procedure  consists  in  finding  the  first  five  nodes, 
then  in  calculating  approximately  and  ascertaining  exactly 
by  trial  the  pnjsitions  of  the  tenth,  fifteenth,  twentieth, 
twenty-fifth,  fiftieth  and  one  hundredth.  Or,  if  the  period 
is  ver\'  large,  sufficient  accuracy  may  be  reached  with  the 
determination  of  as  few  as  five  consecutive  nodes.  The 
height  of  fall  of  the  projectile  may  vary  from  a  few  centi¬ 
meters  to  100  cm,  depending  upon  the  frequency  to  be 
measured.  The  greater  the  height  the  greater  the  distance 
between  successive  nodes  and  the  greater  the  accuracy  with 
which  they  are  determined. — Phys.  Rev.,  March,  1913. 


Book  Reviews 

American  Civil  Engineers’  Pocket  Book.  Second  edi¬ 
tion,  enlarged.  New  York:  John  Wiley  &  Sons.  1474 
pages,  over  1000  illus. 

This  book,  published  under  the  editorship  of  Mr.  Mans¬ 
field  Merriman  and  other  eminent  engineers,  is  a  useful 
compilation.  The  electrical  engineer  will  be  interested  par¬ 
ticularly  in  the  chapter  on  electric  railway  construction  and 
numerous  other  sections  which  must  interest  him  because 
of  the  intimate  alliance  between  the  fields  of  the  electrical 
and  the  civil  engineer. 


Verlags  Katalog  auf  DEM  Gebiete  der  Mathe.matik 
Naturwissenschaften  Technik  Nebst  Grenzwissen- 
SCHAFTEN.  Leipzig  and  Berlin:  B.  G.  Teubner. 
Frontispiece  engraving  of  Leonhard  Euler.  232  pages. 

The  catalog  of  publications  of  this  great  publishing 
house  is  a  most  interesting  volume,  replete  with  the  works 
of  the  great  mathematicians  and  physicists.  One  must  mar¬ 
vel  in  these  modern  days  at  the  altruism  of  a  firm  which 
publishes  works  the  circulation  of  which  is  so  small  that  a 
heavy  loss  must  be  incurred  by  the  publishers.  Besides  the 
original  works  of  great  German  scholars,  there  are  transla¬ 
tions  from  the  English  and  French  among  which  we  may 
cite  Lord  Kelvin’s  “Baltimore  Lectures  on  Light.”  Love’s 
“Elasticity.”  Perry’s  “Applied  Mechanics.”  Poincare’s 
“Mathematical  Physics,”  and  others  too  numerous  to  men¬ 
tion.  In  the  field  of  electrical  engineering  there  are  to  be 


found  books  by  Sumec,  Rudenberg  and  Emde.  It  is  with 
great  pleasure  that  we  comment  on  this  admirable  catalog 
of  this  great  publishing  house,  which  has  aided  men  of 
science  so  much  in  the  printing  and  publishing  of  their 
writings. 


Stabilitat,  Labilitat  und  Pendelungen  in  der  Elektro- 

TECHNiK.  By  Dr.  Hans  Busch.  Leipzig:  S.  Hirzel. 

246  pages,  69  illus.  Price,  7  marks. 

It  seems  to  us  as  if  it  were  hardly  possible  to  select  a 
more  attractive  field  than  that  which  the  author  has  chosen, 
and  we  are  a  little  disappointed  that  he  has  not  treated  the 
subject  entirely  in  accordance  with  our  expectations. 
subject  so  replete  with  interest  and  so  full  of  applica¬ 
tions  as  that  of  electric  oscillations  and  their  stability  must 
be  treated  with  extraordinary  skill  and  ingenuity  in  order 
to  satisfy  the  student.  The  great  tendency  to  generaliza¬ 
tion  so  characteristic  of  the  average  mathematical  treatment 
of  any  subject  is  really  a  grave  fault.  Even  if  numerous 
examples  are  given,  as  the  author  of  this  book  has  done,  yet 
too  general  a  treatment  has  always  the  fault  that  it  is  diffi¬ 
cult  to  follow  it  and  to  enter  into  a  thorough  understanding 
of  the  phenomena. 


Elementary  Principles  of  Electricity  and  Magnetism 
FOR  Students  in  Engineering.  By  Robert  Harbison 
Hough,  Ph.  D.,  and  Walter  Martinus  Boehm,  Ph.  D. 
New  York:  The  Macmillan  Company.  234  pages. 
Price,  $1.10. 

This  book  is  an  interesting  text  with  numerous  good  ex¬ 
amples.  It  is  written  .clearly  and  comprehensibly,  and, 
while  the  methods  chosen  are  rather  formal  and  indirect, 
it  is  not  altogether  objectionable  for  the  student  to  reach 
a  solution  from  different  angles.  We  prefer  to  follow  in 
the  treatment  of  electrodynamics  the  principles  of  Faraday 
and  Maxwell,  which  are  so  admirably  presented  in  a  thor¬ 
ough  and  comprehensive  form  by  J.  J.  Thomson,  and,  to 
cite  an  instance,  it  is  hard  for  us  to  commend  the  use  of 
the  law  of  Biot-Savart.  The  writing  of  a  textbook  is  more 
difficult  than  the  writing  of  any  other  treatise,  and  in  re¬ 
viewing  it  one  is  too  apt  to  draw  comparisons  with  J.  J. 
Thomson’s  master  treatise.  The  book  may  be  commended. 


The  Stock  Exchange  from  Within.  By  William  C. 
Van  Antwerp.  New  York:  Doubleday,  Page  &  Com¬ 
pany.  460  pages.  Price,  $1.50. 

All  those  who  are  interested  in  the  affairs  of  commerce 
and  industry  of  this  country  must  recognize  in  the  stock 
exchange  a  part  of  the  mechanism  of  modern  industry.  It 
has  long  been  understood  that  the  function  of  the  stock 
exchange,  besides  being  a  marketplace  for  the  securities 
of  the  most  important  corporations  of  this  country,  consists 
in  forecasting  the  future.  There  are  no  keener  minds  than 
the  minds  of  the  captains  of  industry  whose  capital  is  in¬ 
vested  in  the  business  of  the  country.  These  men  are  con¬ 
cerned,  not  with  the  past  and  the  present,  but  with  the  busi¬ 
ness  of  the  future,  and  their  keen  outlook  upon  coming 
events  is  invariably  foreshadowed  in  the  prices  which  are 
established  on  the  stock  exchange  for  the  securities  of  big 
business  corporations.  Thus  it  has  long  since  become  an 
established  fact  that  the  barometric  readings  of  the  stock 
exchange  are  the  weather  forecasts  of  the  business  future. 
If  there  is  a  great  fall  in  the  prices  of  securities,  it  is  sure 
that  there  will  be  a  reduced  volume  of  business;  if  there  is 
a  great  rise  in  prices  on  the  exchange,  better  business,  or 
even  a  boom,  is  thereby  .foreshadowed.  Thus  it  behooves 
every  careful  student  of  affairs  to  familiarize  himself  with 
this  barometer  of  business,  and  he  can  find  no  more  useful 
guide  than  this  book,  which  is  written  with  a  remarkable 
frankness  by  a  member  of  the  stock  exchange.  .All  those 
who  are  interested  in  investments  and  in  business  enter¬ 
prises  of  magnitude  will  find  it  useful  and  suggestive. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Conduit  Fittings 

The  H.  T.  Paiste  Company,  Philadelphia,  has  recently 
made  some  changes  in  its  line  of  pipe  taps  in  order  further 
to  standardize  these  conduit  fittings  and  to  minimize  the 
amount  of  stock  required  by  dealers.  As  now  arranged  the 
smallest  size  of  fittings  and  covers  fits  all  ^-in.  and  ^-in. 
pipe  taps;  the  second  size  fits  all  i-in.  and  taps  and 

the  third  size  all  13^-in.  and  2-in.  taps. 

These  changes  do  not  affect  in  any  way  the  size  and 
design  of  the  opening  in  the  and  ^-in.  sizes  and  these 

still  fit  the  standard  receptacles  and  rosettes  used  in  wooden- 
molding  wiring. 


Two-Motor  Equipment  for  Variable-Speed  Printing 
Press 

A  fire  recently  destroyed  the  United  States  Express 
Company’s  power  plant  at  Jersey  City,  which  plant  fur¬ 
nished  direct  current  to  about  thirty  motors  ranging  from 
I  hp  to  25  hp.  An  agreement  was  entered  into  with  the 
local  central-station  company  for  emergency  service  by 
means  of  a  motor-generator  set,  it  being  understood,  how¬ 
ever,  that  this  service  could  be  had  for  a  short  time  only. 
The  express  company  was  thus  confronted  with  the  prob¬ 
lem  of  either  installing  a  new  plant  or  utilizing  the  local 
power  company’s  two-phase,  220-volt,  60-cycle,  four-wire 
system.  The  latter  course  was  decided  upon,  the  building 
was  wired  and  two-phase  motors  were  ordered  for  the  vari¬ 
ous  machines. 

In  changing  the  motors  a  situation  arose  which  caused 
considerable  trouble.  A  rotary  printing  press  was  equipped 


FIG.  I - GENERAL  VIEW  OF  PRESS 


with  a  lo-hp  slip-ring  induction  motor  operated  through  a 
drum-type  controller.  It  was  found  that  when  the  resist¬ 
ance  of  the  controller  was  such  as  to  give  the  motor  the 
required  starting  torque  it  produced  almost  maximum  print¬ 
ing  speed  of  the  press.  On  the  other  hand,  if  the  resist¬ 
ance  were  increased  to  allow  for  the  proper  speed  regula¬ 
tions  of  the  press,  the  motor  would  not  start,  and  conse¬ 


quently  it  was  necessary  to  give  the  press  a  “kick-off”  in 
order  to  start  it.  For  “inching”  the  press  or  setting  the 
plates  it  was  necessary  to  bar  the  press  over  by  hand.  This 
equipment  was  not  satisfactory  to  the  printers,  and  when 


FIG.  2 - VIEW  SHOWING  DRIVING  MOTORS 


a  new  press  was  subsequently  ordered  the  specifications 
were  drawn  so  as  to  eliminate  this  trouble. 

In  the  new  press  the  main  driving  shaft  was  to  run  at 
20  r.p.m.  for  the  threading-in  speed  and  at  an  operating 
speed  of  from  120  r.p.m.  to  220  r.p.m.  in  steps  of  not  more 
than  20  r.p.m.  The  press  was  to  be  controlled  from  a 
number  of  stations,  each  station  having  start,  stop  and  safe 
points,  threading-in  and  operating  speeds.  The  operating 
speed  was  to  be  controlled  by  a  lever  on  the  control  panel 
so  arranged  that  it  could  be  locked  at  any  operating  speed. 

A  system  was  devised  and  installed  by  the  Monitor  Con¬ 
troller  Company,  Baltimore,  Md.,  using  two  Wagner  motors 
for  the  purpose.  A  master  controller  mounted  on  the  wall 
is  controlled  from  any  one  of  seven  control  stations  in¬ 
stalled  about  the  press.  These  control  stations  are  a  com¬ 
bination  lever  and  push  button,  the  lever  controlling  the 
starting,  stopping  and  safety  points  and  the  button  govern¬ 
ing  the  acceleration  of  the  press.  Raising  the  lever  starts 
the  small  motor  which  operates  the  press  at  low  speed.  At 
this  speed  the  press  can  be  “teased”  or  “inched”  along  for  , 
any  part  of  a  revolution  with  perfect  control  and  safety. 
Moving  the  lever  in  the  down  position  stops  the  motor  and 
brings  into  play  a  solenoid  break  which  retards  the  press 
without  jar  or  strain.  The  down  position  of  the  lever  is 
also  the  safe  point,  and  consequently  it  is  necessary  for  the 
operator  to  move  the  lever  from  the  stop  or  safety  position 
up  to  neutral  position  before  the  press  can  be  started  from 
any  other  station.  Pressing  the  button  disconnects  the  small 
motor  and  connects  the  large  motor  in  circuit.  The  motion 
of  the  press  is  then  accelerated  to  the  operating  speed  as 
set  by  a  lever  on  the  control  panel.  The  rate  at  which  the 
speedifig  up  is  accomplished  is  governed  automatically  by 
the  controller  which  is  so  arranged  that  the  acceleration  is 
uniform  no  matter  at  which  speed  the  regulating  lever  on 
the  panel  is  set. 
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It  is  said  that  the  new  press  can  be  plated  in  from  one- 
half  to  one-third  of  the  time  taken  with  the  old  press  and 
that  only  a  single  operator  is  required  instead  of  three. 


Portable  Medical  Battery 

In  the  small  battery  outfit,  suitable  for  medical  pur¬ 
poses  and  for  massage  treatments,  manufactured  by  the 
Lindstrom,  Smith  Company,  218 
South  Wabash  Avenue.  Chicago, 
the  energy  is  obtained  from  two 
ordinary  dry  cells  through  two 
coils  which  can  be  connected  in 
various  ways  so  as  to  give  any 
current  that  may  be  desired  for 
the  purposes  stated.  One  coil  is 
provided  with  a  very  rapid  in¬ 
terrupter,  while  the  other  coil  is 
provided  with  an  interrupter  giv¬ 
ing  from  100  to  1000  interrup¬ 
tions  per  minute,  the  latter  one 
being  suitable  for  massage  treat¬ 
ments.  An  arrangement  is  made 
for  gradual  increase  of  current 
when  this  is  desired.  The  connection  of  the  cells  is  simple 
and  replacement  can  be  made  by  anyone. 


Pneumatic  Conduit  Threader 

The  pneumatic  conduit  threader  is  a  device  for  threading 
wires  into  conduit  with  the  aid  of  compressed  air,  by  this 
means  accomplishing  easily  in  a 
few  seconds  the  threading  of  long 
runs  with  several  bends,  etc.,  which 
would  be  difficult  if  not  impossible 
by  the  ordinary  fish-tape  method.  A 
hand  pump  and  an  air  tank  make  up 
the  equipment  as  shown  in  the  illus¬ 
tration.  From  the  tank  extends  a 
flexible  tube  for  connection  to  the 
conduit.  The  string  is  introduced 
into  this  air  line  from  a  reel  as 
shown,  being  hitched  to  a  “traveler” 
made  up  of  a  series  of  washers 
loosely  fitting  the  interior  diameter 
of  the  pipe. 

To  thread  a  conduit  the  tank  is 
FIG.  I — PNEU.MATic  first  filled  by  means  of  the  pump 
CONDUIT  THREADER  with  air  at  20  lb.  pressure.  Connec- 
tion  is  then  made  by  the  conduit, 
and  the  traveler,  drawing  the  spring,  is  forced  through  the 
tube  by  the  air.  This  cord  may  be  used  directly  for  pulling 
in  ordinary  wires,  or  for  heavy  cables  a  heavier  wire  may 
be  first  drawn  through. 

As  an  example  of  the  machine’s  operation  it  is  reported 
that  a  loo-ft.  length  of  0.75-in.  conduit  containing  five 
elbows  and  four  offsets  was  threaded  in  three  seconds,  per- 


<  —  <  —  *  — 

FIG.  2 — TRAVELER  PASSING  THROUGH  CONDUIT  WITH  STRING 

forming  a  service  that  would  otherwise  have  been  almost 
impossible  without  tearing  out  the  walls.  The  tank  can  be 
filled,  it  is  said,  by  fifteen  seconds’  work.  Complete,  the 
tank,  pump  and  hose  weigh  40  lb.  and  may  be  readily  moved 
from  place  to  place.’  The  device  is  made  by  the  Pneu¬ 
matic  Conduit  Threader  Company,  Inc.,  12  North  Eighth 
Street.  Richmond.  Va. 


Rotating  Electric  Fan 

The  rotating  electric  fan  shown  herewith  is  being  placed 
on  the  market  by  the  D.  L.  Bates  &  Brother  Company,  Day- 
ton,  Ohio.  In  this  fan  the  motor  is  suspended  in  a  hang¬ 
ing  yoke  which  provides  for  the  horizontal  adjustment  of 

the  fan.  The  yoke  is 
suspended  on  a  ball¬ 
bearing  support  and 
revolves  in  an  oilless 
bearing.  This  bearing 
prevents  oscillation  of 
the  motor  and  in¬ 
sures  noiseless  opera¬ 
tion.  The  motor  re¬ 
volves  about  the  sup¬ 
porting  stem  at  the 
rate  of  12  or  15  r.p.m. 
This  rotating  action 
provides  an  even  dis¬ 
tribution  of  the  air 
and  removes  the  objec¬ 
tionable  air  blast  from 
the  top  of  the  head  of 
the  person  who  sits 
beneath  the  fan.  The 
motor  leads  are  con 
ducted  to  the  commu¬ 
tator  or  to  the  slip- 
rings  through  the  supporting  tube.  The  air  blast  itself  is 
utilized  to  rotate  the  fan  as  it  blows  against  the  small  sail 
shown  in  the  illustration  herewith.  The  motors  are  manu¬ 
factured  for  use  on  both  direct-current  and  alternating-cur¬ 
rent  circuits.  The  direct-current  fans  are  made  with  i6-in. 
or  20-in.  blades,  and  those  equipped  with  alternating-cur¬ 
rent  motors  carry  i6-in.  blades. 


Direct-Current  Com  pound -Wound  Motor 

The  Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  has  recently  placed  on  the  market  a 
commutating-pole  motor  which  is  especially  designed  for 
driving  bending  rolls,  raising  the  cross  rails  of  planers  and 
boring  mills,  moving  the  tailstocks  of  large  lathes  and  simi¬ 
lar  service  requiring  motors  with  special  torque  character¬ 
istics. 

Its  special  feature  is  a  heavily  compound-wound  field. 


DIRECT-CURRENT  COMPOUND  WOU.ND  .MOTOR 


most  of  the  excitation  being  due  to  the  series  coils.  The 
torque,  therefore,  increases  rapidly  as  the  current  input 
increases,  the  characteristic  that  is  necessary  in  starting  a 
cross  rail  or  taking  a  plate  through  bending  rolls.  The 
shunt-field  winding  limits  the  no-load  speed  to  approxi¬ 
mately  twice  the  full-load  speed,  so  that  racing  is  im¬ 
possible. 


PORTABLE  MEDICAL  BAT¬ 
TERY 


ROTATING  FAN 
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Electrically  Operated  Shovel 

'I'lie  electric  shovel  is  becoming  more  and  more  popular 
for  use  in  places  where  energy  is  available  because  of  its 
simplicity,  reliability  and  economy  of  operation.  The  elim¬ 
ination  of  the  boiler  does  away  with  considerable  attend¬ 
ance  and  maintenance  expense,  aiul  the  ruggedness  of  the 
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modern  electric  motor  makes  it  well  adapted  for  the  roug'h 
work  which  a  power  installation  is  called  upon  to  meet  in 
service  of  this  nature. 

The  shovel  illustrated  herewith,  which  is  of  a  compara¬ 
tively  new  type,  is  oi)erate(l  by  a  33-hp  W’estinghouse  in¬ 
duction  motor  and  is  designed  for  lifting  i  or  134  cu.  yd. 
The  motor  runs  continuously  while  the  shovel  is  in  use, 
the  various  motions  of  the  shovel  being  controlled  mechan¬ 
ically  by  means  of  levers  i)laced  within  easy  reach  of  tlie 
shovel  operator. 

riie  clearance  height  of  the  boom  is  12  ft.  from  the  rail. 
'I'he  clearance  sweep  of  the  boom  is  18  ft.  and  that  of  the 
rear  end  8  ft.  The  shovel  has  a  horizontal  crowd  of  7  ft. 
Three  trips  a  minute  can  be  made  by  the  shovel,  but  the 
average  rate,  owing  to  delays  in  waiting  for  cars,  moving 
up  the  shovel,  etc.,  is  about  one  trip  a  minute.  This  shovel 
is  made  by  the  Thew  .\utomatic  Shovel  Company.  Lorain, 
Ohio. 


Electric  Gear-Shifter  for  Automobile 

Taking  the  place  of  the  ordinary  gear-shift  hand  lever  on 
the  S.  (i.  \'.  gasoline  automobiles  exhibited  at  the  recent 
Boston  automobile  show,  the  visi*^or’s  attention  was  directed 
to  an  electric  gear-shifter  in  the  form  of  a  small  circular 
dial  on  the  .steering  wheel. 

On  this  dial  is  a  i)utton  for  each  of  the  four  forward 
specils,  the  reverse,  and  a  neutral  button.  Pressure  of  a 
finger  on  the  desired  speed  button  is  all  that  is  required. 
When  tb.c  change  is  to  be  made  the  clutch  is  disengaged 
with  the  customary  foot  pedal,  and  as  it  comes  to  the  point 
of  disengagement  the  electric  circuit  is  completed  and  the 
gear  change  is  instantly  effected. 

dear  box  and  shifter  arms  remain  the  same  as  in  the 
hand  power  shift.  .\  set  of  electric  solenoids  replaces  the 
hand-operated  lever,  and  when  the  electric  circuit  is  com- 
j)leted  through  the  disengagement  of  the  clutch  the  cur¬ 
rent  exerts  a  direct  and  instant  ])ull  of  150  lb.  on  the  proper 
shifter  arm.  and  the  change  of  gears  is  then  accomplished 
automatically. 

I’se  of  the  electric  gear-shifter  leaves  the  operator  with 
both  hands  free  to  drive.  On  account  of  its  ease  of  opera¬ 
tion,  many  women  have  expressed  great  interest  in  the 
device,  which  is  the  invention  of  Dr.  .Alfred  Weiland  chief 
engineer  for  the  S.  (L  \’.  Company  at  its  Reading  (  Pa.) 


plant.  In  fact,  a  gasoline  car  equipped  with  this  gear- 
shifting  attachment  is  declared  to  be  “as  simple  to  drive 
as  an  electric  automobile.” 


Sectional  Switch  Boxes 

Sectional  wall  boxes  which  can  be  installed  in  single 
units  or  joined  together  in  any  number  often  prove  of  con¬ 
venience,  particularly  in  undertakings  where  it  would  be 
necessary  to  provide  a  large  variety  of  sizes.  The  box 
shown  herewith,  which  is  made  by  the  Machen  &  Mayer 
Electrical  Manufacturing  Company,  Philadelphia,  Pa.,  is 


furnished  in  two  sizes.  3  in.  deep  and  2.5  in.  deep.  The 
latter  has  beveled  corners  and  is  particularly  adapted  for 
rewiring  of  old  houses  and  cannot  be  used  for  rigid  conduit 
work. 

These  bo.xes  have  reversible  and  sliding  ears  and  can 
be  adjusted  to  any  thickness  of  plaster.  They  are  finished 
with  a  coating  of  black  insulating  enamel,  making  them 
thoroughly  rust-proof. 


Metal  Meter  Board 

Wood  has  been  for  many  years  the  standard  material  on 
which  to  mount  meters,  and  naturally  so.  since  wood  mold¬ 
ing  was  mainly  used.  Wood  molding  has  gradually  passed 
out  of  use.  however,  and  May  31,  1913.  is  the  last  date  on 
which  its  use  in  the  city  of  Xew  York  will  be  permitted. 
When  buildings  were  of  wood  it  was  considered  consistent 
and  good  practice  to  incase  wires  in  wood  molding.  .As  the 
wood-frame  building  gave  way  to  the  fireproof  structures 
exposed  molding  gave  way  to  concealed  conduit,  and  mold- 
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ing  frames  around  the  meter  to  metal  frames,  completely 
incasing  the  wires  where  the  latter  were  not  contained  in 
conduit,  .j  , 

A  metal  meter  board  has  recently  been  placed  on  the 
market  by  the  Metropolitan  Engineering  Company,  Brook¬ 
lyn,  N.  Y.  This  board  can  be  called  universal  as  it  will 
accommodate  a  large  variety  of  types  of  meters  and  also 
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difference  of  which  is  to  be  recorded  is  applied  to  the  in¬ 
terior  of  this  tube  through  pipe  24  and  the  other  pressure 
is  applied  to  the  exterior  of  this  tube  through  pipe  25. 
The  movement  of  the  pressure  tube  will  be  in  proportion 
to  the  difference  between  these  two  pressures,  and  this 
motion  is  transmitted  to  the  recording  pen  arm  12  by  means 


variously  rated  cut-outs.  The  board  itself  consists  of  a 
skeleton  frame  construction,  giving  the  advantages  of 
strength  and  light  weight  and  providing  ample  wiring  space 
behind  the  meter,  with  practically  the  same  space  available 
for  wiring  behind  the  board.  One  point  taken  advantage  of 
in  its  design  is  the  absolute  tamper-proofing  possible  with 
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FIGS.  2  AND  3 — DETAILS  OF  METER  BOARD 


the  inelai  board.  Every  screw  and  holding  device  the 
removal  of  which  would  make  it  possible  to  obtain  un¬ 
metered  energy  and  every  wire  entrance  are  under  seal. 


FIG.  4 — INTERIOR  OF  DIAPHRAGM  PRESSURE  TUBE 


of  shaft  26  through  the  long  tubular  sleeve  27.  The  ca¬ 
pillary  action  of  the  oil  or  liquid  between  the  sleeve  and 
shaft  makes  this  patented  joint  frictionless  and  pressure- 
tight. 

In  big.  4,  22  is  the  pressure-tight  casing  inclosing  the 
diaphragm  pressure  tube  14.  One  pressure  communicates 
with  the  interior  and  the  other  pressure  with 
the  gxterior  of  this  tube,  and  its  motion  is 
transmitted  by  means  of  the  rotating  shaft 
20  through  the  sleeve  21  to  the  recording 
pen  arm  12.  The  length  of  this  sleeve  is 
TjHjjjjlJ  many  times  the  diameter  of  the  shaft  pass- 

ing  through  it.  differentiating  it  from  an 
ordinary  bearing. 


Recording  Differential  Pressure  Gages 

The  Bristol  Company  of  Waterbury,  Conn.,  has  de¬ 
veloped  a  line  of  recording  differential  pressure  gages  de¬ 
signed  for  use  in  connection  with  \'enturi  meters,  Pitot 
tubes,  orifices,  combinations  of  orifices  and  Pitot  tubes,  etc., 
and  thereby  to  record  velocities  and  vol¬ 
umes  of  air,  gas.  steam,  water  and  other 
liquids  flowing  through  mains  and  pipes. 

These  recorders  may  also  be  used  to  ad-  / 

vantage  for  recording  differences  and  varia-  / 


FIGS.  I,  2  AND  3 — EXTERIOR  VIEW  AND  DETAILS  OF  RECORDING  GAGE 


This  patented  device  permits  of  the  recording  of  ex¬ 
tremely  small  differences  between  the  pressure  existing  in¬ 
side  and  outside  of  the  pressure  tube  respectively.  It  has 
been  found  that  the  simple  frictionless  sealing  sleeve 
through  which  the  pen-arm  shaft  passes  does  not  produce 
appreciable  resistance  to  the  rotation  of  the  shaft,  and  at 
the  same  time  capillary  attraction  and  adhesion  prevent 


tion  of  liquid  level  in  steam  boilers,  pressure  tanks,  filter 
beds,  process  kettles,  etc. 

Fig.  I  shows  the  exterior  of  one  type  of  these  recorders. 
Figs.  3  and  4  show  part  of  the  interior  construction  of  the 
spring-tube  type  differential  recorder.  Referring  to  Fig.  5, 
pressure  tube  15  is  of  the  hollow  helical  type  and  is  in¬ 
closed  in  a  heavy  casing  22.  One  of  the  pressures  the 
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the  occurrence  of  leakage  from  the  casing  even  at  high 
pressures. 

In  Fig.  3  diaphragm  tube  8  is  shown  in  the  pressure 
chamber  of  the  casing  ii  directly  connected  to  one  end  of 
the  rotating  shaft  passing  through  the  pressure  seal  and 
having  its  other  end  directly  connected  to  the  recording 
pen  arm  9. 

This  diagram  also  shows  a  set  of  interlocking  valves  17, 
18  and  23,  which  constitute  a  device  for  adapting  recording 
differential  pressure  gages  to  practical  operating  conditions. 
Cross-valve  22  is  shown  in  an  open  position  connecting  the 
two  pressure  pipes.  Valves  17  and  18  in  the  pressure  pipes 
are  shown  closed.  Both  of  these  valves  17  and  18  can  be 
opened,  allowing  the  static  pressure  from  either  pipe  to  be 
applied  simultaneously  to  the  inside  and  the  outside  of  the 
pressure  tube  of  actuating  mechanism.  The  interlocking 
member  21  can  then  be  turned  through  an  angle  of  90  deg., 
thus  making  it  possible  to  close  valve  22,  which  completes 
the  connections  so  that  the  instrument  will  record  the  dif¬ 
ference  of  the  two  pressures. 

I'ig.  2  sliows  a  patented  safety  device  consisting  of  a 
U-shaped  tube  30  partly  filled  with  a  suitable  liquid  such 
as  mercury  or  water,  this  tube  having  enlargements  33  and 
34.  each  of  sufficient  volume  to  accommodate  the  quantity 
of  licjuid  contained  in  the  U-shapcd  tube.  The  length  of  the 


FIG.  5 — INTERIOR  OF  HELICAL  PRESSURE  TUBE 

tube  varies  with  the  range  of  the  gage  so  that  the  greatest 
possible  head  of  the  liquid  contained  in  the  tube  corre¬ 
sponds  with  the  total  range  of  differential  pressure  that  the 
gage  is  designed  to  record.  Should  the  full  static  pressure 
by  accident  be  admitted  to  either  side  of  the  differential 
gage,  the  liquid  contained  in  the  safety  U-tube  would  in¬ 
stantly  be  forced  up  into  one  of  the  enlargements,  thus 
allowing  the  static  pressure  to  be  applied  simultaneously 
to  both  inside  and  outside  of  the  pressure  tube  and  protect¬ 
ing  it  from  being  destroyed.  These  gages  are  built  under 
patents  recently  issued  to  Prof.  Wiljiam  H.  Bristol,  presi¬ 
dent  of  the  Bristol  Company. 


Electrical  Exhibits  at  lioston  Commercial  Truck 
'  Show 

The  second  annual  exhibition  of  commercial  motor 
vehicles  was  opened  at  the  Mechanics’  Building,  Boston, 
Mass.,  on  March  iq.  under  the  auspices  of  the  Boston  Com¬ 
mercial  Motor  \’chicle  Association,  continuing  for  one 
week.  About  130  exhibitors  were  registered,  including  a 
number  of  builders  of  electric  trucks  and  delivery  wagons 
and  electrical  supply  dealers. 

The  F.ldridge  Manufacturing  Company,  Boston,  exhibited 
a  new  application  of  the  couple-gear  motor  drive  in  a  2-ton 
front-wheel-drive  dump  cart  designed  to  replace  the  single 
horse  dump  cart  widely  used  in  coal  and  ash  handling.  This 
equipment  is  driven  by  a  motor  in  a  single  wheel  at  the 
front  of  the  wagon,  and  it  is  steered  and  controlled  by  a 


wheel  located  immediately  above,  the  turning  radius  of  the 
equipment  being  the  wheelbase  itself.  The  outfit  is  speci¬ 
ally  adapted  to  operation  in  narrow  alleys  and  in  places 
where  a  horse-drawn  truck  could  not  be  manipulated  and 
will  ascend  an  8  per  cent  grade  with  little  difficulty.  An¬ 
other  new  equipment  shown  was  a  5-ton  bottom-gravity 
dumping  wagon  for  contractors’  service,  with  detachable 
battery  box  and  two  batteries,  the  hauling  distance  being 
from  40  to  50  miles  per  day  with  5-ton  loads.  Other  ex¬ 
hibits  were  a  5-ton  front-drive  motor  truck  for  brewery 
service,  a  5-ton  coal  truck  representing  the  sixth  order  of 
a  prominent  dealer  in  Boston,  a  5-ton  truck  for  a  fire¬ 
proofing  firm  and  a  four-wheel  drive  couple-gear  tractor 
for  lumber  haulage.  The  company  now  has  thirty-seven 
trucks  of  the  electric  type  in  the  Greater  Boston  district  in 
addition  to  those  exhibited,  and  it  is  hauling  about  1000 
tons  per  day  in  this  region,  about  half  the  traffic  being  coal 
haulage.  Twenty-four  of  the  trucks  are  owned  by  coal 
dealers,  and  it  is  said  that  these  are  transporting  more 
coal  than  all  the  other  gasoline  and  electric  trucks  of  the 
district  combined.  The  trucks  shown  are  equipped  with 
U.  S.  Light  &  Heating  Company  batteries. 

The  General  Vehicle  Company,  Boston,  exhibited  a  5- 
ton  chassis,  a  i-ton  industrial  truck  arranged  for  single- 
ended  operation,  a  2000-lb.  emergency  wagon  for  the  Fall 
River  Electric  Light  Company,  a  2000-lb.  delivery  wagon 
for  plumbing  supply  service  and  a  4000-lb.  chassis  with  driv¬ 
ing  gear  in  operation.  A  new  departure  is  shown  in  the 
display  of  a  butcher’s  cart  mounted  on  a  looo-lb.  chassis 
and  equipped  with  General  Vehicle  batteries  for  service  in 
the  Cape  Ann  district  of  Massachusetts.  The  outfit  is 
capable  of  running  15  miles  per  hour  and  is  said  to  be  the 
first  of  its  kind  to  displace  the  old-time  horse  delivery  in 
rural  butcher  service  in  New  England.  The  battery  will 
be  charged  by  the  Gloucester  (Mass.)  Electric  Light 
Company. 

The  General  Motor  Truck  Company,  Boston,  showed  a 
looo-lb.  chassis  and  a  2-ton  electric  car  body. 

The  Atlantic  Vehicle  Company,  New  York,  represented 
by  Mr.  A.  E.  Carpenter,  Boston,  exhibited  a  recently  de¬ 
signed  “long-distance”  electric  truck  chassis  for  a  5-ton 
car.  The  designers  made  use  of  long  Krupp  spring  sus¬ 
pension,  the  motor  being  placed  lower  than  in  other  makes 
to  give  a  lower  center  of  gravity  and  the  car  being  provided 
with  unusually  large  driving  wheels.  The  makers  contend 
that  increased  mileage  per  charge  results  from  these  fea¬ 
tures,  which  tend  to  eliminate  vibration  and  cut  down 
friction. 

The  Waverley  Company,  Indianapolis,  represented  by 
the  J.  W.  Bowman  Company,  Boston,  exhibited  a  3.5-ton 
truck  chassis  and  a  lOOO-lb.  delivery-wagon  chassis,  ar¬ 
ranged  for  shaft  drive.  The  company  emphasized  the  re¬ 
cent  purchase  of  its  product  at  the  beginning  of  service  in 
the  governmental  parcel-post  delivery,  several  machines  of  , 
this  make  being  in  operation  at  Indianapolis. 

The  Buffalo  Electric  Vehicle  Company,  represented  by 
the  Dodge  Motor  Vehicle  Company,  Boston,  showed  a 
20oo-lb.  delivery  wagon  equipped  for  operation  with  shaft 
drive.  ‘  ‘  ' 

Other  exhibitors,  mainly  in  the  accessory  field,  were  the' ' 
Electric  Storage  Battery  Company,  Philadelphia;  Edison 
Storage  Battery  Company,  East  Orange,  N.  J. ;  Diamond 
Rubber  Company,  Akron,  Ohio;  Joseph  Dixon  Crucible 
Company,  Jersey  City,  N.  J. ;  Gray  &  Davis,  Inc.,  Boston, 
Mass.;  Ileinze  Electric  Company.  Lowell,  Mass.;  Marburg 
Brothers,  Inc.,  New  York;  Remy  Electric  Company,  Ander¬ 
son.  Ind. ;  Splitdorf  Electrical  Company,  Newark,  N.  J. ; 
U.  S.  Light  &  Heating  Company,  New  York,  and  the  Wil¬ 
lard  Storage  Battery  Company,  Cleveland,  Ohio,  the  last- 
named  house  showing  motor-cycle  storage  batteries  for  2- 
volt  or  6-volt  service  and  standard  cells  of  this  make 
equipped  with  improved  screw  terminal  posts  and  adjustable 
connections. 
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Public  Utility,  Commercial,  Corporate  and  Trade  Devel¬ 
opments — The  Electrical  Material  and  Security  Markets 


150-Ton  Raw- Water  Ice  Plant  to  Use  Brooklyn  Edison 
Service. — Contracts  for  the  erection  of  what  will  be  one 
of  the  largest  raw-water  ice  plants  in  the  country,  if  not  the 
largest,  have  been  signed  in  Brooklyn,  N.  Y.  The  new 
plant,  which  is  to  have  an  initial  rating  of  150  tons,  will  be 
owned  and  operated  by  the  Bay  Ridge  Ice  Manufacturing 
Company,  a  new  Brooklyn  concern,  whose  personnel  in¬ 
cludes  many  men  of  long  connection  with  the  ice  business 
of  that  city.  The  entire  equipment  is  to  be  furnished  by 
the  Powmall  Arctic  Company,  of  Canton,  Ohio,  and  the 
plant,  which  is  to  be  motor-driven,  will  be  furnished  with 
electrical  energy  from  the  mains  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn.  Fifteen  motors  will 
be  installed  at  the  outset,  as  follows;  One  300-hp  motor 
for  operating  a  loo-ton  compressor;  one  of  150-hp  rating 
for  operating  a  50-ton  compressor;  three  7^-hp  motors  for 
running  brine  agitators;  one  20-hp  motor  which  is  to  drive  a 
water  pump;  three  5-hp  motors  for  operating  a  brine  pump; 
one  10-hp  motor  for  driving  an  ammonia  pump;  three  5-hp 
motors  for  driving  air  pumps,  and  two  i-hp  motors  which 
will  be  used  to  operate  electric  hoists,  making  a  total  con¬ 
nected  load  of  527.5  hp.  .Ml  of  the  motors  will  be  furnished 
by  the  General  Electric  Company  through  the  Powmall- 
Arctic  Company.  The  latter,  after  installing  the  plant,  will 
operate  it  for  fifteen  days  and  then  turn  it  over  to  the  own¬ 
ers,  if  satisfactory.  According  to  Charles  H.  Stevens,  man¬ 
ager  of  the  motor-service  department  of  the  Edison  Elec¬ 
tric  Illuminating  Company  of  Brookyn,  that  company  will 
furnish  66oo-volt,  three-phase,  25-cycle  energy  for  operating 
the  ice  plant.  This  energy  will  be  stepped  down  by  the 
consumer’s  own  transformers  to  440  volts  for  motor-service 
and  no  volts  for  lighting  purposes.  To  insure  certainty 
of  operation,  two  separate  feeders,  either  of  which  will  be 
large  enough  to  carry  the  load  alone,  will  be  run  from  the 
Bay  Ridge  station  of  the  Edison  company  to  the  ice  plant. 
These  will  be  carried  in  a  subway  built  specially  for  this  in¬ 
stallation.  It  is  the  intention  of  the  promoters  to  double 
the  capacity  of  the  ice  plant  at  the  end  of  a  year,  and 
all  the  equipment  which  is  to  be  installed  and  the  di- 
,  mensions  of  the  building  to  be  erected  are  being  arranged 
with  that  end  in  view. 

Decatur  (Ill.)  Railroad  Shops  to  Be  Electrically  Equipped. 

— A  contract  was  closed  recently  by  the  Decatur  Railway 
&  Light  Company  for  furnishing  electrical  energy  to  the 
extent  of  1300  kw  to  the  Wabash  Railroad  shops  at  Decatur, 
111.  The  entire  shops  will  be  equipped  with  electric  drive 
and  will  probably  be  in  operation  under  the  new  equipment 
in  June.  Electricity  will  be  transmitted  across  the  town 
to  the  shops  at  13,200  volts,  60  cycles,  three  phase,  on  over¬ 
head  lines.  This  is  rather  unusual,  as  many  municipalities 
will  not  grant  a  franchise  for  the  transmission  of  such  a 
high  voltage  on  overhead  lines  in  city  streets.  The  trans¬ 
mission  line  will  be  carried  on  wooden  poles  ranging  in 
height  from  40  ft.  to  60  ft.  To  furnish  adequate  means  for 
taking  care  of  the  increasing  motor-service  business  of  the 
Decatur  Railway  &  Light  Company  a  new  steam-driven 
i200-kw  generating  unit  will  be  installed  soon,  with  the 
^  necessary  boiler  equipment  and  piping  to  take  care  of  it. 
It  has  not  been  decided  yet  whether  a  reciprocating  or  tur¬ 
bine  unit  shall  be  selected. 

Electric  Cooking  at  Home  and  Abroad. — One  branch  of 
the  electrical  industry  of  the  United  States  in  which  the 
export  business  plays  a  conspicuous  part  is  the  manufac¬ 
ture  of  electric  cooking  devices.  Considerable  apparatus  of 
this  description,  such  as  electric  stoves,  coffee  pots,  toast¬ 
ers,  disk  heaters,  water  heaters  and  the  like,  is  sent  to  for¬ 
eign  countries  from  the  .American  republic.  The  over-sea 
colonies  of  Great  Britain  afford  an  important  market  for 
this  class  of  appliances  and  South  Africa  and  India  are 


important  customers.  The  demand  nearer  home  is  greater 
in  the  western  part  of  the  United  States  and  Canada  than 
in  the  eastern  portions  of  those  countries.  This  is  perhaps 
owing  to  the  greater  possibilities  of  electric  cooking  where 
cheap  electricity  is  available,  as  from  water-power  develop¬ 
ments.  Where  electricity  can  be  sold  to  the  domestic  con¬ 
sumer  at  3  cents  or  4  cents  per  kw-hr.  electric  cooking,  it 
is  asserted  with  confidence,  can  be  made  to  give  the  gas- 
stove  man  a  "run  for  his  money.’’ 

Generating  Station  at  Venice,  Ill.,  to  Have  Rating  of 
18,000  Hp. — The  5000-kw  turbo-generator  which  is  being 
installed  in  the  generating  station  of  the  Madison  County 
Light  &  Power  Company  at  Venice.  Ill.,  will  increase  to 
i8,oco  hp  the  normal  rating  of  the  station  when  it  is  put 
in  operation  in  a  few  weeks.  Electricity  generated  at  this 
station  is  supplied  to  the  local  railway  operating  between 
St.  Louis,  Granite  City  and  Madison,  as  well  as  to  the 
southern  division  of  the  Illinois  Traction  System.  It  is  also 
used  for  commercial  light  and  power  in  Madison,  Venice, 
Granite  City,  Alton  and  Edwardsville.  The  increased  de¬ 
mand  for  electric-motor  service  is  due  to  the  natural  growth 
of  industries  in  this  section  of  Illinois,  near  St.  Louis. 

More  Boilers  for  Merchants’  Heat  &  Light  Plant,  Indian¬ 
apolis. — With  the  continual  growth  in  the  demand  for  its 
heating  and  electric  service,  the  Merchants’  Heat  &  Light 
Company,  of  Indianapolis,  which  is  a  subsidiary  of  the 
American  Public  Utilities  Company,  has  found  it  necessary 
to  increase  its  station  equipment.  At  the  present  time  the 
boiler  room  of  the  plant  on  West  Washington  Avenue  con¬ 
tains  sixteen  510-hp  Stirling  boilers.  These  are  equipped 
with  Roney  automatic  stokers.  There  are  also  overhead 
coal  bins,  of  concrete,  holding  1300  tons.  The  boiler  room 
is  now  being  extended  for  housing  eight  more  boilers,  which 
are  to  be  identical  with  the  present  equipment  and  are  to 
be  ready  for  service  in  September. 

Flaming-Arc  Lamps  for  New  York’s  Municipal  Offices 
Building. — The  'H  M.  Hirschberg  Company,  39  East 
Twentieth  Street,  New  York,  agent  for  Plania  electrodes 
and  Siemens  flaming-arc  lamps,  is  installing  twenty-four  of 
these  lamps  of  the  nineteen-hour  Alba  type  at  the  new 
Municipal  Offices  Building,  New  York  City,  now  nearing 
completion.  The  forty-two  flaming-arc  lamps  for  the 
armory  of  the  Twenty-second  Regiment,  N.  G.  N.  Y.,  and 
the  thirty-eight  for  the  armory  of  the  Seventh  Regiment, 
the  order  for  which  was  referred  to  in  the  issue  for  Dec. 
14.  1912,  have  been  installed. 

Wire  Company  Opens  More  Canadian  Offices. — 'The 
Imperial  Wire  &  Cable  Company,  Ltd.,  Montreal,  Que.,  is 
opening  a  branch  office  in  Toronto,  Ont.  A.  J.  Soper, 
formerly  connected  with  the  sales  department  in  Montreal 
has  been  appointed  district  sales  manager  for  Ontario.  Tht 
same  company  is  also  opening  an  office  in  Winnipeg,  Man 
W.  F.  Uhl,  formerly  in  the  sales  department  of  the  Northern 
Electric  &  Manufacturing  Company,  Winnipeg,  has  been 
appointed  district  sales  manager  for  Manitoba,  Saskatche¬ 
wan  and  Ontario  as  far  east  as  Port  Arthur. 

Water-Power  for  Maine  Paper  Mill. — \  hydroelectric 
station  is  being  erected  at  Dundee  Falls  on  the  Presump- 
scott  River,  Maine,  for  the  S.  D.  Warren  Company,  paper 
manufacturer.  Three  1500-hp  S.  Morgan  Smith  water¬ 
wheels,  each  direct-connected  to  an  8oo-kw  General  Electric 
generator,  will  be  installed. 

American  Gas  &  Electric  Acquires  Ohio  Properties. — 
Controlling  interest  in  the  People’s  Electric  Light  &  Power 
Company,  of  Shawnee,  the  Electric  Company,  of  Crooks- 
ville,  and  the  New  Lexington  Electric  Light  Company,  of 
New  Lexington,  all  of  Ohio,  has  been  acquired  by  the  Amer¬ 
ican  Gas  &  Electric  Company. 
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Florida  Public  Utility  Merger  Nearing  Completion. — As 
was  stated  in  the  issue  for  March  15,  the  Southern  Utilities 
Company  is  being  organized  to  take  over  and  operate  a 
number  of  water,  ice-making  and  electric-service  properties 
in  Florida  towns.  Negotiations  through  which  about  thirty 
l)roperties  in  fifteen  towns  will  be  consolidated  are  going 
forward  rapidly,  and  it  is  expected  that  all  details  for  the 
merger  will  be  completed  at  a  very  early  date.  .Among 
those  interested  in  the  plan  are  J.  G.  White,  George  D. 
Baker,  J.  .\.  Clark.  John  A.  Grisw'old,  Marion  McMillin  and 
others,  of  New  York,  and  Frank  Hatties,  with  associates,  of 
I’hiladeiphia.  Enlargements  and  improvements  are  to  be 
made  and  estimates  already  prepared  call  for  an  expendi¬ 
ture  of  $300,000  for  this  purpose.  The  financing  for  the 
project  is  being  arranged  by  the  Engineering  Securities 
Corporation.  43  Exchange  Place,  New  York,  of  which  J.  G. 
White  is  president.  H.  C.  .Adams,  formerly  of  West  Palm 
Beach,  is  to  be  general  manager  of  the  consolidated  com- 
I)anies.  The  Florida  properties  to  be  taken  over  include 
the  following:  Arcadia,  electric-light,  power  and  ice  plants; 
Bradentown  (including  Palmetto  and  Manatee),  eiectric- 
light  and  power  plants;  Fernandina,  ice  plant;  Fort  Lauder- 
flale,  electric-light,  power  and  ice  plants;  Fort  Myers,  elec¬ 
tric-light,  power  and  ice  plants;  Lake  City,  ice  plant;  Live 
Oak,  electric-light,  power  and  ice  plants;  Miami,  ice  plants; 
Palatka,  ice  plants;  Pensacola,  ice  plants;  Punta  Gorda,  ice 
plant;  St.  .Augustine,  ice  plant  and  steam  laundry;  Sanford, 
electric-light,  pow'er,  gas,  ice  and  w'ater  plants;  Tarpon 
.Springs,  electric-light,  power  and  ice  plants,  and  West  Palm 
Beach,  electric-light,  power  and  ice  plants.  Properties  in 
other  states  may  be  taken  over  by  the  new  company. 

New  Kansas  City  Grain  Elevator  to  Be  Electrically 
Operated. — Electric  drive  will  be  used  throughout  in  the 
new  1,000,000-bushel  addition  to  the  grain  elevator  of  the 
Chicago,  Rock  Island  &  Pacific  Railway  Company  in 
Kansas  City,  Kan.  Belt  conveyors,  elevator  legs,  grain 
shovels,  car  puller,  cleaning  machines,  etc.,  will  be  driven 
by  about  twenty  440-volt,  60-cycle,  three-phase  induction 
motors  ranging  in  size  from  5  hp  to  75  hp.  Tlie  cleaning 
machines  will  be  group-driven,  but  in  the  case  of  the  other 
machinery  individual  belt  drive  will  be  used.  Energy  will 
be  supplied  by  a  360-kw  generator  in  a  pow'er  house  to 
be  built  on  the  premises.  The  old  elevator  is  steam- 
driven.  and  the  reciprocating  engine  will  be  used  to  drive 
the  generator  in  the  new  power  house.  The  electrical  ma¬ 
chinery  will  be  mainly  supplied  by  the  General  Electric 
Company.  Work  is  under  waj"^  for  the  new  elevator,  which 
was  designed  and  is  being  built  by  the  Macdonald  En¬ 
gineering  Company  of  Chicago,  the  snb-cohtractor  for  the 
electrical  work  being  the  Freeman-Sweet  Company  of 
Chicago. 

Changes  in  Pennsylvania  Companies. — .At  a  meeting  of 
the  directors  of  the  Lehigh  A^alley  Transit  Company  on 
March  20  various  electric  light  and  power  companies  con¬ 
trolled  by  that  corporation  were  merged  into  a  new  com- 
jiany,  to  be  known  as  the  Lehigh  Valley  Light  &  Power 
Company,  with  a  capital  of  $1,000,000.  The  constitutent 
companies  merged  are  the  .Allentown  Electric  Light  & 
Power  Company,  the  Halcyon  Electric  Light  &  Power 
Company,  of  South  Bethlehem,  and  the  Whitehall.  Emaus. 
Slatington.  Hanover.  South  Allentown,  Salisbury,  Fountain 
Hill,  Northampton  Heights  and  Sancon  companies.  The 
reason  for  the  consolidation  was  facilitation  of  operation. 
It  was  announced  that  the  surplus  of  the  Lehigh  Valley 
Transit  Company  for  February  was  $11,000  and  for  the  past 
three  months  $54,700.  in  each  case  a  gain  of  50  per  cent 
over  the  same  period  last  year. 

Allis-Chalmers  Assessments. — The  reorganization  com¬ 
mittee  of  the  .Allis-Chalmers  Company  has  given  notice  that 
the  properties  of  the  company  having  been  purchased  on 
behalf  of  the  committee  and  the  sale  having  been  confirmed 
by  the  courts,  the  .Allis-Chalmers  Manufacturing  Company, 
to  which  reference  appeared  in  these  columns  last  week, 
will  take  over  the  properties  and  begin  operation  at  an  early 
date.  Notice  has  also  been  given  by  the  committee  to  hold¬ 
ers  of  certificates  of  deposit  for  the  preferred  and  common 
stock  that  it  has  called  for  the  payment  of  the  balance  due 
on  the  assessments  levied  under  the  reorganization  plan. 
On  the  preferred  stock  $4  a  share  is  payable  on  or  before 
.April  24  and  the  same  amount  is  payable  on  or  before  May 


15.  Two  payments,  each  of  $2  per  share,  are  payable  on 
each  of  these  dates  on  the  common  stock. 

Frederick  (Md.)  Utilities  Merged. — Stockholders  of  the 
Frederick  Railroad  Company,  Frederick  Gas  &  Electric 
Company,  Myersville  &  Catoctin  Railway  Company, 
Hagerstown  Railway  Company,  Hagerstown  &  Boons- 
boro  Railway  Company,  Hagerstown  &  Myersville  Rail¬ 
way  Company,  Hagerstown  &  Northern  Railroad  Com¬ 
pany  and  the  Frederick  &  Hagerstown  Power  Company 
have  approved  a  merger  of  these  companies,  and  their 
action  has  been  ratified  by  the  directors.  The  con¬ 
solidation  will  be  known  as  the  Hagerstown  &  Frederick 
Railroad  Company.  It  will  have  a  capital  of  $3,000,000,  of 
wliich  $2,000,000  is  common  and  $1,000,000  is  preferred 
stock.  Emory  L.  Coblentz  is  its  president. 

Plan  Expenditure  for  Canadian  Telephone  Extensions. — 
The  city  of  Edmonton,  Alberta,  will  spend  about  $1,000,000 
during  1913  on  extensions  on  its  telephone  system,  the 
greater  part  of  which  will  be  upon  cable  work.  It  is  the 
intention  of  this  municipal  department  to  install  a  lot  of 
underground  conduit  both  in  South  Edmonton  and  North 
Edmonton,  and  there  will  also  be  considerable  underground 
cable  and  aerial  cable  work.  Very  little  open  wire  con¬ 
struction  is  used  except  in  the  very  sparsely  settled  districts. 
Last  year  this  department  built  tw'O  new  branch  exchanges, 
giving  it  four  exchanges  in  all.  W.  R.  Griffith  is  superin¬ 
tendent  of  the  Edmonton  telephone  department. 

One  Hundred  and  Ten  Thousand- Volt  Transmission  for 
Tennessee. — It  has  been  announced  at  Chattanooga,  Tenn., 
that  upon  the  completion  of  the  proposed  merger  of  public 
utilities  at  Louisville,  Ky.,  by  H.  M.  Byllesby  &  Company, 
of  Chicago,  a  iio,ooo-volt  transmission  line  between  Louis¬ 
ville  and  Nashville,  Tenn.,  will  be  built.  After  passing 
Nashville  the  line  will  terminate  at  the  Ocoee  River  plant 
of  the  Tennessee  Railway,  Light  &  Power  Company.  The 
preliminary  plans  provide  that  the  line  shall  traverse  all  the 
principal  cities  on  the  Louisville  &  Nashville  Railroad  be¬ 
tween  Louisville  and  Nashville.  .A  future  line  is  under 
consideration  for  Clarksville,  Tenn. 

Great  Western  Power  to  Spend  $4,000,000  on  Improve¬ 
ments. — The  Great  Western  Power  Company  has  been  au¬ 
thorized  by  the  California  Railroad  Commission  to  issue 
$4,411,000  bonds,  the  proceeds  of  which  are  to  be  used  for 
improvements  and  extensions  in  part  as  follows;  New  dis¬ 
tribution  lines,  $709,195;  transmission  lines,  $362,602;  exten¬ 
sion  of  power  house.  $639,627;  completion  of  Big  Meadows 
dam,  $1,607,635;  additional  land,  $200,000;  substations.  $66,- 
900,  and  other  extensions,  $79,200.  The  balance  will  be  used 
for  general  improvements  on  the  system. 

Storage-Battery  Equipment  to  Replace  New  York’s 
Horse-Car  Line. — The  Belt  Line  Railroad,  of  New  York, 
formerly  the  Central  Park,  North  &  East  River  Railroad, 
which  was  recently  sold  to  the  Third  .Avenue  system,  has 
submitted  to  the  New  York  Public  Service  Commission  for 
the  First  District  plans  for  substituting  storage-battery  cars 
for  the  horse  cars  now  operated  on  its  lines  on  the  west  and 
east  sides  of  the  city  south  of  Fifty-ninth  Street. 

Electric  Sign  Manufacturer  Doing  Record  Business. — 
Norman  B.  Hickox,  treasurer  and  manager  of  the  Green¬ 
wood  -Advertising  Company,  Knoxville,  Tenn.,  manufac- 
ttirer  of  electric  signs,  said  this  week  that  conditions  in  the 
sign  trade  at  this  time  are  excellent.  “Our  business.”  he 
said,  “is  three  times  better  than  it  ever  has  been  before  at 
this  time  of  the  year,  and  all  the  prospects  point  to  a  record- 
breaking  business  in  1913.” 

Electrical  Energy  for  the  Philippine  Islands. — .According 
to  newspaper  reports,  a  number  of  native  capitalists  in  the 
Philippine  Islands  are  financing  a  plan  through  which  elec¬ 
tric  service  for  industrial  and  domestic  purposes  will  be 
installed  in  all  of  the  towns  of  .Albay  Province,  P.  1.  Nego¬ 
tiations  for  obtaining  a  franchise  from  the  government  and 
for  purchase  of  all  the  station  and  line  equipment  needed 
are  said  to  be  in  progress. 

San  Antonio  (Tex.)  Companies  to  Make  Improvements. — 

The  San  .Antonio  Traction  Company  and  the  San  .Antonio 
Gas  &  Electric  Company  are  planning  to  spend  $300,000 
during  the  present  yedr  on  improvements  to  their  systems. 
In  addition  to  improvements  to  the  electric  service,  expen¬ 
ditures  will  be  made  for  extension  of  gas  mains  and  for  cars. 
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Western  Electric’s  Net  Earnings  Increased  Over  $1,000,- 
000  Last  Year. — The  Western  Electric  Company  has  issued 
its  report  for  the  year  ended  Dec.  31,  1912.  As  stated  in 
these  columns  Jan.  8,  the  gross  sales  in  1912  were  in  excess 
of  $71,000,000,  the  actual  figure  being  $71,727,329.  This  com¬ 
pares  with  $66,211,795  in  the  preceding  year.  The  surplus 
after  deduction  of  manufacturing  costs  and  other  expenses 
was  $4,853,265,  which  compared  with  $3,280,292  in  1911,  and  is 
equivalent  to  32.36  per  cent  on  the  $15,000,000  capital  stock, 
against  21.87  cent  in  the  previous  year.  The  surplus  for 
the  year  was  $1,067,410,  as  compared  with  $890,292  for  the 
year  ended  Dec.  31,  1911.  Discussing  the  report,  H.  B. 
Thayer,  the  president,  said  in  part:  “The  sales  to  the  com¬ 
panies  of  the  Bell  telephone  system  did  not  differ  materially 
from  those  of  1911,  the  increase  being  in  sales  to  other  do¬ 
mestic  customers  and  to  foreign  customers.  There  has  been 
no  marked  change  in  conditions  affecting  our  business  and 
the  increased  sales  may  be  therefore  attributed  directly  to 
the  increased  efficiency  of  the  company’s  personnel  and 
methods.  Our  products  are  distributed  through  twenty- 
eight  houses  located  in  the  principal  cities  of  the  United 
States  and  thirty-seven  houses  located  in  foreign  countries. 
We  now  have  32,000  customers  on  our  books,  of  which  about 
8000  are  telephone  companies  and  gov’ernmental  telephone 
departments.  From  these  customers  we  received  932,182 
orders  during  1912  as  compared  with  881,331  for  1911,  the 
average  value  of  an  order  for  1912  being  $79,  as  compared 
with  $77  for  1911.  During  the  past  year  additions  to  the  fac¬ 
tory  plant  have  been  authorized  at  Antwerp  and  London, 
and  additional  buildings  providing  186,000  sq.  ft.  of  floor 
space  are  in  process  of  erection  at  Hawthorne.” 

Henry  L.  Doherty  &  Company  Buy  North  Carolina  Prop¬ 
erty. — The  Durham  Traction  Companj',  which  provides  the 
street-railway  and  electric-lighting  service  in  Durham,  N.  C., 
and  manufactures  ice,  was  taken  over  recently  by  Henry  L. 
Doherty  &  Company,  New  York.  .A  new  company,  the 
Durham  Light  &  Traction  Company,  wdth  a  capital  stock 
of  $1,000,000,  has  been  organized  by  the  purchasers  to  suc¬ 
ceed  the  Durham  Traction  Company.  When  all  details  are 
completed  the  newly  organized  company  will  be  taken  over 
by  the  Consolidated  Cities  Light.  Pow’er  &  Traction  Com¬ 
pany,  which  was  organized  by  the  Doherty  interests  some 
time  ago.  No  changes  are  contemplated  at  this  time  in 
the  personnel  of  the  Durham  company  and  no  expenditures 
are  to  be  made  upon  improvements  or  changes  in  the  sys¬ 
tem.  A  new  business  department,  however,  will  be  estab¬ 
lished.  Data  on  the  ice-plant  appear  on  page  685. 

Farmers  and  Merchants’  Telephone  &  Electric  Company 
Formed. — Stockholders  of  the  Farmers  &  Merchants’  Tele¬ 
phone  Company,  which  controls  the  telephone  service  in 
Caroline,  Talbot  and  Queen  Anne  Counties,  Maryland,  and 
of  the  Peninsular  Light  &  Power  Company,  which  supplies 
the  electric  service  in  Denton,  Greensboro  and  Ridgely,  in 
the  same  State,  have  organized  a  new  corporation  to  take 
over  both  of  these  concerns.  The  new  corporation  is 
know'n  as  the  Farmers  &  Merchants’  Telephone  &  Electric 
Company.  H.  M.  Thompson,  of  Hillsboro,  manager  of  the 
former  telephone  company,  has  been  elected  president  of 
the  new  company  and  Rev.  G.  S.  Rairigh,  who  was  presi¬ 
dent  of  the  old  telephone  company,  has  been  made  vice- 
president.  The  capitalization  of  the  Farmers  &  Merchants’ 
Telephone  &  Electric  Company  is  $175,000. 

Electric  Storage  Battery  Company’s  Annual  Report, — The 
annual  report  of  the  Electric  Storage  Battery  Company  for 
the  year  ended  Dec.  31,  1912,  shows  gross  sales  of  $1,536,190, 
which  compares  with  $1,479,453  in  1911.  Net  earnings  were 
$1,023,825  as  against  $1,026,747  in  the  preceding  year.  The 
total  net  earnings  were  $1,125,279,  which  is  equivalent  to  6.25 
per  cent  on  $18,000,000  capital  stock  and  compares  with 
$1,263,608,  or  7.02  per  cent  on  the  same  amount  of  stock 
in  1911.  Dividends  were  $649,964.  leaving  a  surplus  of  $475,- 
315,  which  compares  with  $613,644  in  1911.  After  adjust¬ 
ments,  the  total  surplus  stood  at  $2,855,525  as  of  Dec.  31, 
1912,  comparing  with  $3,318,080  at  the  close  of  1911.  The 
balance  sheet  as  of  Dec.  31,  1912,  shows  assets  and  liabilities 
of  $21,872,593.  Of  the  latter  common  stock  amounts  to 
$17,825,000  and  preferred  stock  to  $175,000. 

Consolidated  Gas,  Electric  Light  &  Power  Debenture 
Stock. — Stockholders  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore  have  received  notices 


of  the  special  meeting  of  the  company  which  is  to  be  held 
on  April  8  for  the  purpose  of  authorizing  an  issue  of  de¬ 
benture  stock  in  connection  with  new  financing  which  the 
corporation  has  been  contemplating  for  months.  James  E. 
Aldred,  president  of  the  company,  is  now  in  Europe  arrang¬ 
ing  for  the  sale  of  such  stock  and,  notwithstanding  the  un¬ 
favorable  market  conditions  now  prevailing  abroad,  it  is 
stated  that  the  present  financing  plan  of  the  company  will 
be  carried  out  at  this  time.  At  the  time  Mr.  Aldred  went 
abroad  it  was  intimated  that  the  amount  of  debenture  stock 
to  be  sold  would  be  between  $8,000,000  and  $10,000,000. 

Two  Southern  Utility  Companies  Sold. — Through  an 
agreement  which  has  been  filed  with  the  Maryland  Public 
Service  Commission  by  Victor  G.  Bloede,  representing  his 
stock  holdings  and  those  of  associates,  the  two  Patapsco 
Electric  &  Manufacturing  companies,  one  of  which  is  a 
Maryland  corporation  and  the  other  a  Delaware  corpora¬ 
tion,  have  been  sold  to  the  Consolidated  Gas,  Electric  Light 
&  Power  Company,  of  Baltimore.  The  agreement,  if  ap¬ 
proved  by  the  commission,  will  be  effective  as  of  May  i, 
1913,  on  which  day  the  directors  and  officers  of  the  Patapsco 
companies  will  resign.  These  two  companies  own  property 
and  franchises  near  Catonsville,  Md.,  and  have  water-power 
rights  on  the  Patapsco  River. 

Indiana  Company  Building  New  Station. — Work  is  going 
forward  on  a  new  station  for  the  Northern  Indiana  Gas  & 
Electric  Company,  Hammond,  Ind.  The  new  station  has 
been  found  necessary  to  meet  the  great  increase  that  has 
taken  place  in  the  demand  for  electrical  energy  in  the  com¬ 
pany’s  territory.  Two  units  of  about  5,000  kw  each  are  to 
be  installed  at  the  outset. 

Canadian  General  Electric  Made  Large  Gains  in  1912. — 
The  annual  report  of  the  Canadian  General  Electric  Com¬ 
pany  for  the  year  ended  Dec.  31,  1912,  shows  net  profits  of 
$1,396,483  as  compared  with  $889,745  in  1911,  a  gain  of 
$506,738,  or  more  than  56  per  cent. 

Missouri  Utility  Sold. — The  Poplar  Bluff  (Mo.)  Light  & 
Power  Company,  owned  by  the  Light  &  Development  Com¬ 
pany  of  St.  Louis,  has  been  transferred  to  the  Missouri 
Public  Utilities  Company,  of  St.  Louis. 


Industrial  Securities 


DIVIDEND  QUOTATION 

Security  Capital  Stock _ 

Listed 

iPerCent  Period  Mch.  19:Mch.  26 


Allis-Chalmers.t.r..3dpd...  $15,501,800  i .  3*  | 

AUis-Chal.,pf..t.r.,3dpd...,  14,115,500  |  .  .  :  8  I  7 

Amalgamated  Copper . i  153,887,900  1^  Q  684  711 


General  Electric . ;  101, 254, 100  ■  2  Q  136  1374 

MackayCos.,  c .  41,380,400  ‘  IJ  Q  81*  81* 

Mackay  Cos.,  pf . .  50,000.000  1  Q  67f*  67f 

Western  Union  Tel .  99,746,900  J  Q  66}  67 

Westinghouse  E.  &  M.,  c. :  33,863,450  1  Q  62  634 

WestinghouseE.&M.,pf,..:  3,998,700  ^  li  Q  117  117* 

*Last  price  quoted. 

NEW  YORK  METAL  MARKET  PRICES 

, - March  18 - ,  4 — -March  25 - , 

Copper;  Bid.  Asked.  Bid.  Asked. 

Standard,  spot  . 14.00  to  14.75  14.00  to  14.75 

£  s  d  £  s  d 

London,  standard,  spot .  64  7  6  64  10  0 

Prime  Lake  . 14.85  to  14.95  14.85  to  14.95 

Electrolytic  . 14.85  to  14.95  14.85  to  14.95 

Casting  . 14.65  to  14.75  14.65  to  14.75 

Copper  wire,  base  . 16.00  to  16.25  16.00  to  16.25 

Lead  .  4.35  4.35 

Nickel  . 40.00  to  45.00  40.00  to  45.00 

Sheet  zinc,  f.o.b.  smelter .  8.25  8.25 

Spelter,  spot .  6.30  6.10  to  6.20 

Tin,  sjiot  .  46.00  •  46.50 

Aluminum: 

Prompt  delivery  . 26.50  to  26.75  26.8754  to  27.1254 

Future  .  26.50  26.6254  to  26.875^ 

OLD  METALS 

Heavy  copper  and  wire .  13.6254  14.00 

Brass,  heavy  .  9.00  9.00 

Brass,  light .  7.75  7.75 

Lead,  heavy  .  4.15  4.15 

Zinc,  scrap .  5.1254  5.25 

COPPER  EXPORTS  IN  MARCH 

Total  tons  to  March  26  .  34,116 
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Personal 


Mr.  J.  F.  L.  Clock  has  succeeded  Mr.  T.  G.  Lomax  as 
manager  of  the  Portales  (N.  M.)  municipal  electric-lighting 
plant. 

Mr.  A.  H.  R.  Jackson  is  manager  of  the  Jeflferson  City 
(Mo.)  Light,  Heat  &  Power  Company,  succeeding  Mr.  P. 
A.  Pertrand. 

Mr.  Walter  C.  Duncan  has  succeeded  Mr.  R.  J.  Irvine  as 
manager  of  the  Moberly  Light  &  Power  Company,  of 
Moherly,  Mo. 

Mr.  E.  H.  Caller  has  been  made  superinte'ndent  of  the 
lighting  department  of  the  Missoula  Light  &  Water  Com- 
I'any,  Missoula,  Mont. 

Mr.  E.  A.  Theile  has  been  appointed  contract  agent  for 
the  Roswell  Gas  &  Electric  Company,  RoswelU  N.  M.,  suc¬ 
ceeding  Mr.  D.  B.  Phillips. 

Mr.  D.  F.  Foote  is  the  successor  to  Mr.  B.  F.  Proctor  as 
local  manager  of  the  Missouri  Valley  Light  &  Powder  Com¬ 
pany,  Eldorado  Springs,  Mo. 

Mr.  M.  R.  Buchanan  is  the  new  president  and  general 
manager  of  the  Silver  City  (N.  M.)  Pow'er  Company,  hav¬ 
ing  succeeded  Mr.  J.  B.  Downey. 

Mr.  Clay  Moneyhan  has  been  appointed  superintendent 
of  the  municipal  electric-light  plant  at  Augusta,  Ky.,  suc¬ 
ceeding  Mr.  Jacob  B.  Walker,  resigned. 

Mr.  H.  L.  Bailey,  formerly  superintendent  and  chief  en¬ 
gineer  of  the  Kettle  River  Power  Company,  Sandstone, 
Minn.,  has  been  appointed  manager  of  the  plant. 

Mr.  G.  M.  Schmick  has  been  appointed  manager  and  con¬ 
tract  agent  of  the  American  Light  &  Power  Company, 
Union,  Mo.  Mr.  A.  E.  Reinhard  was  the  former  manager. 

Mr.  Charles  Guckel  has  been  appointed  general  manager 
of  the  Springfield  Gas  &  Electric  Company,  Springfield, 
Mo.,  which  is  controlled  by  the  Federal  Light  &  Traction 
Company. 

Mr.  E.  M.  Cutting  has  been  appointed  manager  of  the 
Edison  Storage  Battery  Supply  Company  in  the  California 
district  and  will  have  his  headquarters  at  818  Mission  Street, 
San  Francisco. 

Mr.  William  S.  Kuhn,  president  of  the  West  Penn  Trac¬ 
tion  &  Lighting  Company  since  its  organization,  has  been 
elected  president  of  the  First-Second  National  Bank  of 
Pittsburgh,  Pa. 

Mr.  Everett  Morse,  president  of  the  Simple.x  Wire  & 
Cable  Company  of  Boston,  Mass.,  has  been  elected  a  life 
member  of  the  corporation  of  the  Massachusetts  Institute 
of  Technology. 

Mr.  Oscar  Sorensen  has  been  appointed  superintendent  of 
the  Cass  Water,  Light  &  Power  Company,  of  Cass  Lake. 
Minn.,  succeeding  Mr.  H.  Hartley,  who  retains  the  secre¬ 
taryship  of  the  compan}'. 

Mr.  C.  Edmiston  has  been  appointed  manager  of  the  new- 
business  department  of  the  Iowa  Railway  &  Light  Company 
at  Marshalltown,  Iowa.  Mr.  Edmiston  was  formerly  super¬ 
intendent  and  contract  agent  for  the  Quincy  (111.)  Gas, 
Electric  &  Heating  Company. 

Mr.  F.  H.  Eddy,  formerly  vice-president  of  the  Farming- 
ton  Electric  Light  &  Power  Company,  Farmington,  Minn., 
has  added  the  duties  of  contract  agent  and  superintendent 
to  those  of  manager  and  engineer,  which  he  previously 
held  as  an  officer  of  the  company. 

Mr.  E.  W.  Cabaniss  has  been  appointed  secretary  of  the 
Macon  Railway  &  Light  Company,  Macon,  Ga.  For  the 
last  five  years  Mr.  Cabaniss  has  been  connected  with  the 
Central  Georgia  Power  Company,  and  for  the  last  two 
years  he  has  been  assistant  secretary  of  that  company. 

Col.  D.  C.  Jackling  has  been  elected  president  of  the 
Utah  Power  &  Light  Company  of  Salt  Lake  City,  which 
recently  purchased  the  Telluride  Power  Company,  the 
Utah-Idaho  Sugar  Company’s  Bear  River  system  and  other 
plants.  Colonel  Jackling  has  been  active  in  the  affairs  of 
the  new  company  since  its  organization. 

Mr.  Horace  H.  Esselstyn,  engineer  for  WeStinghouse, 
Church.  Kerr  &  Company  at  Detroit.  Mich.,  has  resigned 
after  twelve  years’  service  with  that  company  to  become 


construction  engineer  with  the  Detroit  Edison  Company. 
Mr.  Esselstyn  has  been  stationed  at  Detroit  during  the 
past  two  years  while  extending  the  Delray  station,  installing 
the  large  boilers,  etc. 

Mr.  Samuel  B.  Thompson  has  resigned  as  mechanical 
superintendent  of  the  British  Columbia  Electric  Railway, 
Ltd.,  Vancouver,  B.  C.,  and  has  become  associated  with 
Mr.  James  A.  Roosevelt,  formerly  of  the  Third  .Avenue 
Railway,  X’ew'  York,  X.  Y.,  under  the  firm  name  of  Roose¬ 
velt  &  Thompson,  to  investigate  and  report  on  electric  rail¬ 
way  and  light  properties.  Mr.  Thompson  was  formerly 
with  the  Consolidated  Railway,  Baltimore,  Md.,  Sanderson 
&  Porter,  New  York,  X.  Y.,  and  was  also  consulting  engi¬ 
neer  in  connection  with  various  Pacific  Coast  properties. 

Prof.  Vladimir  Karapetoff,  of  the  department  of  electrical 
engineering  of  Cornell  University,  accompanied  by  Mrs. 
Karapetoff,  will  start  March  29  on  an  extensive  lecturing 
tour  in  the  Southern  States.  Professor  Karapetoff  will  ad¬ 
dress  students  at  four  Southern  colleges,  namely,  the 
Clemson  College,  of  South  Carolina,  .April  2;  the  Georgia 
School  of  Technology,  Atlanta,  Ga.,  April  4;  the  .Alabama 
Polytechnic  Institute,  .Auburn,  .Ala.,  .April  7,  and  the  Uni¬ 
versity  of  Tennessee,  Kno.xville,  Tenn.,  .April  10.  At  each 
of  these  institutions  he  is  scheduled  for  three  events — a 
lecture  for  electrical  students  on  electrostatic  and  mag¬ 
netic  circuits,  a  general  address  on  the  development  of  per¬ 
sonality,  and  a  lecture-recital  on  musical  expression. 

Mr.  Albert  T.  Walcott,  formerly  general  manager  of  the 
Guarantee  Electric  Company,  Chicago,  has  joined  the  staff 
of  the  Gregory  Electric  Company,  Chicago.  Mr.  Walcott’s 
experience  in  the  electrical  field  began  w'ith  the  old  Thom- 
son-Houston  Company  at  Lynn,  Mass.,  in  1881.  .After¬ 
ward  he  went  to  Chicago  for  the  company,  and  after  the 
consolidation  with  the  General  Electric  Company,  served 
as  erecting  engineer  in  the  West.  In  1893  he  was  made 
superintendent  of  the  repair  shops  of  the  Chicago  Edison 
Company,  where  he  remained  until  1897,  then  becoming 
superintendent  of  the  Guarantee  Electric  Company.  He 
served  the  latter  fifteen  years,  finally  as  general  manager. 
Mr.  Walcott  has  also  had  much  central-station  experience. 

Mr.  George  B.  McGinty,  assistant  secretary  of  the  Inter¬ 
state  Commerce  Commission,  has  been  appointed  as  secre¬ 
tary  to  succeed  Mr.  John  H.  Marble,  who  recently  became  a 
member  of  the  commission.  Mr.  McGinty  was  born  on 
Sept.  8.  1878,  in  Monroe  County,  Ga.,  and  was  graduated 
at  Emory  College,  Oxford,  Ga.  He  left  the  study  of  law 
to  enter  railroad  work  and  served  the  .Atlantic  Coast  Line, 
the  Georgia  Railroad,  the  Southern  Railway  and  the  West 
Point  Road.  In  November.  1908.  Mr.  McGinty  became  con¬ 
nected  with  the  division  of  statistics  and  accounts  of  the 
Interstate  Commerce  Commission  and  later  served  as  con¬ 
fidential  clerk  to  Commissioner  Clements.  When  Mr.  Mar¬ 
ble  was  appointed  secretary  of  the  Interstate  Commerce 
Commission  on  Feb.  10,  1912,  Mr.  McGinty  was  appointed 
assistant  secretary. 


Obituary 


James  Brown,  president  of  the  James  Brown  Electrical 
Manufacturing  Company,  Pittsburgh,  Pa.,  died  at  his  home 
in  that  city  last  w'eek.  Mr.  Brown  was  fifty-three  years 
of  age  and  came  to  this  country  from  England  about  thirty 
years  ago,  at  which  time  he  entered  the  electrical  business. 

Henry  E.  Adams,  for  years  manager  of  the  Stockton 
(Cal.)  Gas  &  Electric  Company,  died  March  14  of  a  para¬ 
lytic  stroke  while  on  a  visit  to  San  Francisco  on  business 
connected  with  the  Railroad  Commission.  He  was  born  at 
Sacramento,  Cal.,  in  1863,  and  his  father,  Henry  Adams, 
was  superintendent  of  the  first  gas  company  in  Stockton. 
L"pon  the  latter’s  death  his  son  was  chosen  to  manage  the 
affairs  of  the  company,  and  he  did  so  in  a  manner  showing 
rare  good  judgment  until  the  absorption  of  the  Stockton 
Gas  &  Electric  Company  in  1910  by  the  Western  States  Gas 
&  Electric  Company,  when  he  retired.  Later  when  the  Oro 
Electric  Corporation  decided  to  attempt  an  entry  into 
Stockton  the  services  of  Mr.  Adams  were  obtained  to  ad¬ 
vise  and  aid  in  securing  local  contracts;  Mr.  Adams  leaves 
a  widow  and  four  children. 
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New  England 

OLD  ORCHARD,  MAINE. — The  Boston  &  Maine  R.  R.  Co.  is  planning 
to  equip  the  branch  road  running  from  Old  Orchard  to  Camp  Ellis,  known 
as  the  beach  road,  for  electrical  operation  next  summer. 

NORTH  HAMPTON,  N.  H. — At  the  annual  town  meeting  held  re¬ 
cently  the  Selectmen  were  authorized  to  enter  into  a  contract  with  the 
Rockingham  Lt.  &  Pwr.  Co.,  of  Portsmouth,  for  street  lighting  for  a 
period  of  five  years.  It  is  proposed  to  erect  not  less  than  20  lamps 
between  Little  Boar’s  Head  and  North  Hampton  Center. 

FALMOUTH,  MASS. — The  Buzzards  Bay  Ell.  Co.  is  planning  to  supply 
electrical  service  in  Sandwich,  as  well  as  in  Bourne  and  Barnstable,  from 
its  plant  in  Falmouth.  The  State  Board  of  Gas  and  Electric  Light  Com¬ 
missioners  has  given  its  approval  of  the  extension  to  Barnstable,  H.  H. 
Taylor  is  superintendent. 

SALEM,  MASS. — The  Salem  El.  Ltg  Co.  has  appropriated  $60,000  to 
place  its  wires  underground  in  Salem.  • 

SALEM,  M.\SS. — The  City  Council  has  adopted  a  resolution  authoriz¬ 
ing  a  bond  issue  to  be  advertised  providing  $15,000  for  the  purchase  and 
installation  of  underground  cables,  boxes,  (able  posts,  pipes  and  apparatus 
connected  with  the  placing  underground  of  the  various  city  wires,  as 
required  by  law.  The  work  is  to  be  done  by  City  Electrician  Ashby. 

SHERBORN,  M.-\SS. — .\t  the  annual  town  meeting  held  recently  it  was 
voted  to  install  new  electric  lamps  on  Main,  Maple,  Eliot  and  First 
Streets  and  Farm  Road.  The  Edison  El.  Illg.  Co.,  of  Boston,  furnishes 
the  street-lighting  service. 

WESTBORO,  MASS. — At  a  town  meeting  held  March  17  it  was  voted 
to  extend  the  street-lighting  system  from  South  Street  to  the  town  farm 
and  from  the  Flanders  Road  to  Smith  Street. 

WESTBORO,  M.-\SS. — The  trustees  of  the  Westboro  State  Hospital  in 
their  annual  report  have  asked  for  an  appropriation  of  $71,250  for  relo¬ 
cating  and  installing  a  new  power  plant  for  the  hospital.  Dr.  Harry  O. 
Spaulding  is  superintendent. 

WORCESTER,  !MASS. — The  Worcester  El.  Lt.  Co.  is  planning  to  erect 
a  substation,  40  ft.  by  30  ft.,  at  Southbridge  and  Sargent  Streets,  Worces¬ 
ter,  at  a  cost  of  about  $2,000.  Three  500-kw  transformers  and  other 
equipment,  to  cost  about  $15,000,  will  be  installed. 

SEYMOUR,  CONN. — The  United  El.  Lt.  &  Wtr.  Co.,  of  Waterbury, 
has  petitioned  the  State  Legislature  for  an  amendment  to  its  charter  allow¬ 
ing  it  to  extend  its  transmission  lines  from  Waterbury  and  Naugatuck  to 
Seymour.  The  United  company  controls  the  Seymour  El.  Lt.  Co.  and  pro¬ 
poses  to  furnish  electricity  for  lamps  and  motors  and  also  to  establish  a 
24-hour  service  here.  It  is  proposed  to  discard  the  local  plant  and  secure 
energy  from  Waterbury  and  Naugatuck. 

WILLIM.\NTIC,  CONN. — The  engineers  who  have  been  making  in¬ 
vestigations  in  connection  with  the  construction  of  another  large  reservoir 
on  the  Natchang  River  to  increase  the  water  supply  of  the  Uncas  Pwr. 
Co.,  of  Scotland,  have  reported  favorably  on  the  project. 


Middle  Atlantic 

BINGHAMTON,  N.  Y. — The  proposition  to  increase  the  bond  issue  to 
$80,000  for  boulevard  lighting  system  extension  was  defeated  at  the 
election  held  March  21.  F.  M.  Hopkins  is  city  clerk. 

CLAYVILLE,  N.  Y. — Plans  are  being  prepared  by  H.  D.  Wood,  of 
Phoenix,  for  the  construction  of  a  power  house,  30  ft.  by  40  ft.,  which  he 
will  erect  in  Clayville. 

COHOCTON,  N.  Y. — .At  an  election  held  March  18  the  proposition 
to  authorize  the  trustees  to  install  an  electric  street-lighting  system  was 
carried. 

EAGLE  BRIDGE,  N.  Y. — The  Schaghticoke  Pwr.  Co.  has  submitted 
a  proposition  to  the  Board  of  Trade  for  the  installation  of  an  electric¬ 
lighting  system  in  this  village. 

NEWBURGH,  N.  Y. — A  petition  is  being  circulated  among  the  business 
men  and  taxpayers  of  upper  Broadway  to  extend  the  ornamental  street¬ 
lighting  system  from  Dubois  Street  to  Mill  Street. 

NEW  YORK,  N.  Y. — Sealed  bids  will  be  received  by  Joseph  John¬ 
son,  fire  commissioner.  Headquarters  of  the  Fire  Department,  157  East 
Sixty-seventh  Street,  borough  of  Manhattan,  until  March  31  for  furnish¬ 
ing  all  materials  required  for  establishing  and  equipping  an  extension 
to  the  fire-alarm  telegraph  system  in  the  borough  of  Manhattan.  Blank 
forms  and  further  information  may  be  obtained  and  plans  and  specifi¬ 
cations  may  be  seen  at  the  above  office. 

BECHTELSVILLE,  PA. — The  Borough  Council  has  decided  to  call 
a  special  election  to  vote  on  the  proposition  of  acquiring  electricity 
from  Boyertown  for  lighting  the  streets  of  the  borough. 

BR.ADFORD,  PA. — The  City  Council  has  rejected  the  bids  for  light¬ 
ing  the  streets,  public  buildings  and  the  hose  houses  and  has  authorized 
the  city  clerk  to  re-advertise  the  same.  , 

ETNA,  PA. — Sealed  proposals  will  be  received  at  the  office  of  the 
borough  clerk,  Etna,  until  .April, ,14  for  one  Cooper  Hewitt  constant- 
current,  oil-immersed  rectifier  and  controlling  panel  for  same;  capacity 


75  lamps,  4  amp;  primary  voltage,  2200,  60  cycles;  also  for  25  metallic- 
tlame  4-amp  direct-current  series-arc  lamps.  J.  C.  .Armstrong  is  borough 
clerk. 

HUNTINGDON,  P.A. — The  Borough  Council  has  awarded  the  contract 
for  street  lighting  to  the  Raystown  Wtr.  Pwr.  Co.  The  contract  calls 
for  10  flaming-arc  lamps  and  75  350-watt  tungsten  lamps,  to  cost  $4,058 
per  year. 

SOUTH  CONNELLSVILI.E,  P.A.— The  West  Penn  El.  Co.,  of  Pitts¬ 
burgh,  has  applied  to  the  Town  Council  for  a  franchise  to  supply  elec¬ 
tricity  for  lamps  and  motors  in  South  Connellsville. 

CHATH.AM,  N.  J. — Sealed  proposals  will  be  received  by  the  Board 
of  Water  Commissioners  of  the  borough  of  Chatham,  N.  J.,  at  the  office 
of  the  borough  clerk  until  April  7  for  extensions  and  additions  to  the 
water  and  light  systems,  consisting  of  an  electric  generating  unit,  elec¬ 
trically  driven  pump,  steam  boilers,  etc.  Specifications  and  blank  pro¬ 
posals  may  be  obtained  from  W.  S.  Angell,  borough  clerk. 

BLUEFIELD,  W.  A’ .A. — Plans  are  being  considered  for  the  installation 
of  ornamental  street  lamps  on  Princeton  Avenue.  The  merchants  agree 
to  install  the  lamps  provided  the  city  will  maintain  them. 

CHRISTI.ANSBURG,  VA. — Negotiations  have  been  completed  whereby 
the  .Appalachian  Pwr.  Co.,  of  Bluefield,  W.  Va.,  has  acquired  the  property 
of  the  Montgomery  El.  Co.,  which  furnishes  electrical  service  in  Christians- 
burg,  Cambria  and  adjoining  country.  The  Appalachian  Pwr.  Co.,  it  is 
reported,  will  also  supply  electricity  for  operating  the  ventilating  system 
for  the  large  tunnels  of  the  Virginia  Railway  near  here,  which  will  neces¬ 
sitate  the  construction  of  a  substation  in  Christiansburg. 

HAMPTON,  V'.A. — The  Newport  News  &  Old  Point  Ry.  &  El.  Co.  is 
planning  to  rebuild  the  electric-light  systems  in  Hampton  and  Phoebus. 

WASHINGTON  BARRACKS,  D.  C.— Proposals  will  be  received  by 
Major  W.  J.  Barden,  VV’ashington  Barracks,  D.  C.,  until  April  26  for 
construction  of  engineer  school  building  with  power-house  annex.  Further 
information  may  be  had  on  application  to  Major  W.  J.  Barden. 

WASHINGTON,  D.  C. — Sealed  proposals  will  be  received  at  the 
office  of  the  Commissioners  of  the  District  of  Columbia,  Washington,  D. 
C.,  until  April  16  for  furnishing  and'  delivering  during  the  fiscal  year 
beginning  July  1,  1913,  electrical  supplies  for  use  of  various  branches  of 
the  government  of  the  District  of  Columbia.  Form  of  proposals  and 
specifications  may  be  obtained  from  the  purchasing  officer. 


North  Central 

B.ATTLE  CREEK,  MICH. — Additional  street  lamps  will  be  installed 
by  the  Commonwealth  Pwr.  Co.,  at  a  cost  of  about  $25,000;  194  lamps 
will  be  erected.  New  machinery  is  being  installed  in  both  the  Elm 
Street  and  the  Monroe  Street  plant  of  the  Commonwealth  company. 
Three  circuits  will  run  out  of  both  plants. 

DETROIT,  MICH. — The  lighting  committee  of  the  Common  Council 
has  approved  the  appropriation  of  $5,000  for  an  appraisal  of  the  mu¬ 
nicipal  lighting  plant,  $119,500  for  the  installation  of  an  additional  turbo¬ 
generator  unit,  and  $694,124  for  general  improvements,  including  the  pur¬ 
chase  of  land  for  an  addition  to  the  plant,  installation  of  a  large  number 
of  arc  lamps,  etc. 

H.ARBOR  BEACH,  MICH. — The  Harbor  El.  Co.,  recently  organized 
with  a  capital  stock  of  $10,000,  proposes  to  take  over  the  local  electric- 
light  plant,  owned  by  Puddock  &  Lerment,  and  will  rebuild  the  dis¬ 
tributing  system.  The  new  company  will  secure  energy  for  operating  the 
system  from  the  power  plant  of  the  Huron  Milling  Co.  and  a  24-hour 
service  will  be  established.  The  company  will  carry  a  complete  line  of 
electrical  fixtures  and  appliances.  The  officers  of  the  company  are:  J. 
G.  Kiah,  president;  Charles  H.  Frame,  vice-president,  and  B.  B.  Huestis, 
secretary  and  treasurer. 

MARQUETTE,  MICH. — The  Board  of  Public  VV''orks  and  committee  on 
streets  and  alleys  have  recommended  'fo  the  Council  the  extension  of  the 
new  street-lighting  system  on  a  portion  of  North  Main  Street,  Clevelana 
Avenue  and  Third  Street. 

MOUNT  VERNON,  OHIO.— The  Frank  Ball  El.  Co.,  of  Mount 
Vernon,  will  erect  a  6600-volt,  three-phase  transmission  line  from  Mount 
A’ernon  to  Fredericktown,  a  distance  of  7  miles,  and  build  the  necessary 
distribution  system  in  that  town.  The  work  will  he  done  by  the  company. 
.\.  J.  Darrah  is  superintendent. 

TOLEDO,  OHIO. — The  Lake  Shore  &  Michigan  Southern  R.  R.  Co. 
has  contracted  with  the  Toledo  Trac.,  Lt.  &  Pwr.  Co.  for  energy  to 
operate  its  shops  in  Toledo. 

CORYDON,  KY. — The  City  Council  has  awarded  the  contract  for  in¬ 
stalling  a  street-lighting  system  to  the  A.  L.  Swanson  Co.,  of  Evansville, 
Ind.  The  contract  calls  for  52  tungsten  street  lamps. 

MIDDLESBORO,  KY. — McD.  Purcell,  of  Middlesboro,  is  contemplat¬ 
ing  the  installation  of  a  small  electric  generating  plant,  to  be  driven  by 
water-power. 

MIDW.AY,  KY. — The  municipal  electric-light  plant  in  Midway  has 
been  purchased  by  the  Kentucky  Utilities  Co.,  of  Lexington,  for  $5,250. 
Extensive  improvements  will  he  made  to  the  plant  with  a  view  of  serving 
the  surrounding  country  with  electricity  as  well  as  this  city. 

ELKHART,.  IND. — The  installation  of  an  ornamental  street-lighting 
system  on  Main  Street  is  under  consideration.  The  cost  of  the  system 
is  estimated  at  about  $6,000. 
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EVANSV'ILLE,  IND. — Sealed  proposals  will  be  received  by  the  Board 
of  County  Commissioners  of  Vanderburg  County,  Evansville,  Ind.,  until 
April  8  for  furnishing  and  installing  electric  wiring  and  lighting  fixtures 
in  the  county  jail  and  the  heating  plant,  located  in  the  rear  of  the  jail, 
also  for  erection  and  completion  of  new  concrete  steps  at  the  four 
entrances  of  the  court  house,  Evansville,  according  to  plans  and  specifica¬ 
tions  now  on  file  at  the  office  of  Charles  P.  Beard,  county  auditor. 

L(K)(]()()TEE,  INI). — The  Petersburg  El.  Lt.  &  Pwr.  Co.,  of  Peters¬ 
burg,  has  secured  a  franchise  to  install  an  electric-light  plant  here. 
George  E.  King,  of  Petersburg,  secretary  and  manager,  will  have  charge 
of  the  work. 

ROCHESThiR,  IXD. — The  County  Commissioners  of  Fulton  County 
have  granted  the  Rochester  El.  Lt.,  Ht.  &  Pwr.  Co.  a  franchise  to  erect 
transmission  lines  to  .\rgos,  Fulton  and  Kewanna  for  the  purpose  of  sup¬ 
plying  electricity  to  those  towns.  The  town  of  .Argos  has  accepted  the 
proposition  submitted  by  the  company  to  furnish  electrical  service  there. 
The  local  plant  at  .Argos  supplies  electricity  for  lamps  only. 

.ANN.A,  II-L. — Sealed  bids  will  be  received  by  the  Illinois  State  Board 
of  Administration,  Springfield,  Ill.,  until  .April  21  for  furnishing  and 
erecting  complete,  near  Anna,  Ill.,  a  new  water-works  system,  including 
a  brick  and  rcinforced<oncrete  pumping  station,  equipped  with  electrically 
driven  machinery:  filter  plant,  exclusive  of  filter  equipment;  earthen  dam 
with  concrete  spillway;  2,000,000-gal.  reinforced-concrete  storage  reservoir; 
electric  transmission  line,  and  a  lO-in.  and  12-in.  pi|>e  line-  about  3J4 
miles  long.  Plans  and  si)ecifications  may  be  examined  at  the  office  of 
Dabney  II.  Maury,  1137  Monadnock  Block,  Chicago,  Ill.,  consulting 
engineer,  or  copies'  will  be  furnished  on  receipt  of  deposit  of  $25,  which 
will  be  refunded  upon  return  of  same.  Frank  D.  Whip  is  fiscal  supervisor. 

ARMINGTON,  ILL. — The  village  of  Armington  is  negotiating  with 
the  Illinois  Trac.  System,  of  Champaign,  for  the  purpose  of  securing 
electrical  service  for  Armington. 

AURORA,  ILL. — The  Western  United  Gas  &  Ell.  Co.  is  planning  to 
install  additional  equipment  in  its  power  plant  in  Aurora. 

BROADWELI.,  ILL. — Negotiations  are  now  pending  with  the  Illinois 
Trac.  System,  of  Champaign,  for  furnishing  electricity  for  lighting  this 
village. 

I.F.WISTOWN,  ILL. — Theodore  Bass,  of  Farmington,  representing 
the  People’s  El.  Ser.  Co.,  of  Farmington,  is  making  investigations  here 
with  a  view  of  asking  for  a  franchise  to  supjily  electricity  in  Farmington. 

MOUNT  (•.ARMEL,  ILL. — E.  S.  White,  manager  of  the  Consolidated 
Factories  Co.,  is  promoting  a  project  to  install  an  ornamental  street- 
lighting  system  on  Main  Street. 

MOUNT  PUL.ASKI,  ILL. — Steps  have  been  taken  by  local  citizens  for 
the  installation  of  an  ornamental  street-lighting  system  in  the  business 
district.  It  is  proposed  to  use  cluster  lamps. 

NAPERV’ILLE.  ILL. — Sealed  proposals  will  be  received  by  Albert  J. 
Ory,  city  clerk,  until  April  4  for  furnishing  and  insta'ling  one  125-hp 
engine,  one  75-kw  generator,  switchboard,  wiring,  piping,  foundations, 
drilling  of  well  and  furnishing  deep-well  pump.  '  Fred  J.  Postel  &  Co., 
342  Dearborn  Street,  Chicago,  Ill.,  are  engineers. 

SPRINGFIE'LD,  ILL. — Plans  are  being  prepared  by  Commissioner  W.  J. 
Spaulding  for  the  installation  of  a  750-kw  generator  and  the  erection  of 
a  transmission  line  from  the  water-works  plant  to  the  city.  The  cost 
of  the  generator  is  estimated  at  $20,000  and  that  of  the  transmission  line 
at  about  $2,000,  appropriations  for  which  were  included  in  the  budget 
for  1913.  This  is  the  Prst  step  toward  the  removal  of  the  municipal 
electric-light  i)lant  to  the  water-works,  to  be  operated  in  conjunction  with 
the  municipal  plant  on  the  river.  The  plant  in  the  city  will  be  used  as 
a  distributing  station. 

.ALLOUE'Z,  WIS. — Improvements  will  be  made  to  the  power  plant  of 
the  Great  Northern  Railroad  at  .Allouez  and  a  transmission  line  erected 
to  the  new  buildings  at  Bardon  .Avenue.  Electricity  needed  for  the  new 
buildings  will  be  generated  at  the  company’s  plant. 

C.AKLTON,  MINN. — The  Cloquet  El.  Co.,  of  Cloquet,  has  submitted 
a  proposition  to  the  City  Council  offering  to  install  a  new  street¬ 
lighting  system.  The  plans  submitted  provide  for  the  installation  of  35 
Mazda  lamps  of  60  cp,  with  constant-current  transformer,  regulator  and 
switchboard.  The  new  system  is  to  cost  about  $200  per  annum  more 
than  the  present  system,  consisting  of  25  street  lamps. 

MINNELAPOLIS,  MINN. — Petitions  have  been  presented  to  the  City 
Council  for  extension  of  the  ornamental  street-lighting  system  on  Central 
Avenue,  N.  E.,  from  Eighteenth  to  Twenty-seventh  Avenue.  It  is  esti¬ 
mated  that  78  ornamental  lamps  would  be  required  to  cover  the  district 
named. 

MINNEI.APOLIS,  MINN. — Sealed  proposals  will  be  received  by  the 
State  Board  of  Control,  State  Capitol  Building,  St.  Paul,  until  April 
14,  for  the  erection  and  completion  of  the  chemistry  building.  University 
of  Minnesota,  Minneapolis,  including  the  general  contract  work,  heat¬ 
ing  and  ventilating,  plumbing  and  electrical  work  and  fixtures,  in  ac¬ 
cordance  with  plans  and  specifications  furnished  by  C.  H.  Johnston, 
architect,  715  Capital  Bank  Building,  St.  Paul.  Bids  will  be  received 
collectively  and  separately.  Copies  of  plans  and  specifications  may  be 
seen  at  the  Builders’  Exchange,  St.  Paul;  Builders’  Eixchange,  Minne¬ 
apolis,  and  at  the  office  of  the  Board  of  Control,  State  Capitol  Building, 
St.  Paul.  Eixtra  copies  of  plans  may  be  obtained  on  application  to  the 
architect  on  payment  of  cost  of  duplication. 


THIEF  RIVER  FALLS,  MINN.— The  City  Council  has  decided  to 

furnish  electricity  to  maintain  the  ornamental  street  lamps,  provided 
the  property  owners  on  Main  Street  will  pay  for  the  cost  of  the  in¬ 

stallation.  The  plans  provide  for  the  installation  of  60  ornamental  stand¬ 
ards,  each  carrying  five-lamp  clusters,  to  cost  about  $6,000.  Leonard 
Peterson  is  superintendent  of  the  muncipal  electric-light  and  water  plant. 

VIRGINIA,  MINN. — The  City  Council  has  authorized  the  city  clerk 
to  advertise  for  bids  for  the  extension  of  the  ornamental  street-lighting 
system.  Standards  will  be  erected  on  Central  Avenue  from  the  Great 
Northern  depot  to  South  Park,  a  distance  of  12  blocks,  and  on  Mesaba 

Avenue  from  Oak  to  Poplar  Street.  A  levy  of  $9,000  has  been  made 

for  the  lamps  on  Central  Avenue.  The  improvements  on  Mesaba  Avenue 
will  be  paid  out  of  the  general  fund. 

WAV'ERLY,  MINN. — The  Central  Minnesota  Lt.  &  Pwr.  Co.  has  been 
granted  a  franchise  to  furnish  electricity  for  lamps  in  Waverly. 

CEDAR  FALLS,  l.A. — At  a  special  election  held  March  10  the  proposi¬ 
tion  to  issue  bonds  to  establish  a  municipal  electric-light  plant  in  Cedar 
Fals  was  carried. 

I'" .AIRFIELD,  lA. — The  installation  of  ornamental  street  lamps  around 
the  public  square  is  under  consideration. 

HOLSTEIN,  LA. — At  a  special  election  held  recently  the  proposition 
to  grant  a  franchise  to  Henry  Jess,  Glenn  M.  Gracey,  H.  .A.  Dessel,  J. 
C.  VVohlenberg,  J.  D.  Greve,  F.  D.  Thielman  and  J.  C.  Kuchel  was 
carried. 

MUSC.ATIN'E,  LA. — Improvements  involving  an  expenditure  of  from 
$80,000  to  $100,000  are  contemplated  by  the  Muscatine  Ltg.  Co.  and  the 
Davenport  &  Muscatine  Ry.  Co.  The  railway  will  be  extended  to  the 
northwest  part  of  Muscatine  during  the  summer  and  other  improvements 
made  to  the  local  system. 

ST.-\N\\’OOD,  l.A. — .A  temporary  organization  has  been  formed  to  in¬ 
vestigate  the  cost  of  installing  an  electric-light  plant.  A.  D.  Claney  is 
president. 

VALLEY  JUNCTION,  LA. — .At  an  election  held  March  14  the  proposi¬ 
tion  to  issue  bonds  for  an  electric-light  plant  and  water-works  system  was 
carried.  The  Chase  Engineering  Co.,  Clinton,  la.,  has  charge  of  the  work. 

KANS.AS  CITY,  MO. — Mayor  Jost  has  submitted  a  message  to  the 
City  Council  dealing  with  a  municipal  electric-light  plant  for  the  city 
for  which  he  proposes  to  submit  bonds  at  a  special  election  this  spring. 
The  message  requests  a  joint  Council  committee  to  take  up  his  report 
on  a  proposed  plant  and  fix  a  date  for  the  special  election.  Two  loca¬ 
tions  are  named,  one  near  the  wharf  house  on  the  river  front  and  the 
other  at  the  Turkey  Creek  pumping  station.  .A  bond  issue  of  $3,000,000 
will  be  asked. 

ST.  CH.ARLE.S,  MO. — At  a  special  election  held  March  8  the  proposi¬ 
tion  to  grant  the  Mississippi  River  Pwr.  Distributing  Co.  a  franchise  to 
supply  electricity  in  St.  Charles  was  carried.  The  company  was  also 
given  a  contract  for  street  lighting.  Energy  for  operating  the  system  will 
be  secured  from  the  power  plant  at  Keokuk,  la. 

L. A  MOURE,  N.  D. — The  City  Council  has  granted  1.  1.  Bennett,  of 
Sioux  Falls,  S.  D.,  a  franchise  to  construct  and  operate  an  electric-lighl 
plant  here.  Mr.  Bennett  has  also  been  granted  a  franchise  to  operate  an 
ilectric-light  system  in  Lisbon. 

M. AYVILLE,  N.  D. — Plans  are  being  prepared  by  the  Oscar  Claussen 
Engineering  Co.,  of  St.  Paul,  Minn.,  for  the  installation  of  a  new  munici- 
I)al  electric-light  plant  next  summer.  C.  O.  A’angen  is  city  auditor. 

ST.ANLEY,  N.  D. — Sealed  bids  will  be  received  at  the  office  of  \V.  C. 
Gibb,  county  auditor,  Stanley,  N.  D.,  until  .April  8,  for  construction  of 
court  house  for  Mountrail  County  at  Stanley,  according  to  plans  an.l 
specifications  prepared  by  Buechner  &  Orth,  architects,  500  Shubert  Build¬ 
ing,  St.  Paul,  Minn.  Separate  bids  will  be  received  as  follows;  (A)  For 
general  work;  (B)  plumbing;  (C)  heating  and  ventilating;  (D)  electric 
work;  (E)  vault  doors  and  vault  shutters.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  county  auditor,  Stanley,  N.  D.,  and  at  the 
office  of  the  architects,  and  also  at  the  Builders’  Exchange,  Minot,  N.  D. 

BEAVER  CITY,  NEB. — Bids  will  be  received  by  the  Mayor  and 
City  Council  until  April  4  for  the  construction  of  an  electric-light  plant 
ir.  Beaver  City.  • 

BE;NKELMAN,  neb. — The  proposition  to  issue  $5,000  in  bonds  for  the 
installation  of. a  municipal  electric-light  plant  will  be  submitted  to  the 
voters. 

KE.ARNEY,  neb. — .At  an  election  held  March  11  the  proposition  to 
grant  the  Kearney  El.  Lt.  &  Pwr.  Co.  a  25-year  franchise  was  defeated. 

LINCOLN,  neb. — The  State  Legislature  has  passed  the  bill  amend'ng 
the  charter  of  the  city  of  Lincoln  allowing  it  to  issue  bonds  to  the  amount 
of  $300,000  for  a  municipal  lighting  plant  and  extensions.  This  will  allow 
the  city  to  engage  in  commercial  lighting  if  it  desires  to. 

ABILENE,  KAN. — The  city  of  Abilene  has  signed  a  contract  with 
the  Riverside  Pwr.  &  Lt.  Co.  for  the  installation  of  a  complete  street¬ 
lighting  system  for  the  town.  Ornamental  standards  carrying  five-lamp 
clusters  will  be  erected  on  four  business  blocks,  and  about  300  street 
lamps  will  be  placed  in  the  residential  districts.  The  town  has  also 
awarded  the  company  a  contract  for  pumping  the  city  water. 

DODGE  CITY,  K.-AN. — The  Midland  Wtr.,  Lt.  &  Ice  Co.,  of  Dodge 
City,  is  planning  practically  to  rebuild  its  plant  here  this  summer.  .\ 
new  power  house  will  be  erected  and  many  of  the  transmission  lines  re¬ 
constructed.  Otto  Theis  is  manager  of  the  company. 
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TUROX,  KAN'. — The  plans  for  the  proposed  municipal  electric-light 
plant  provide  for  the  following  equipment,  contracts  for  which  will  be 
awarded  April  3:  One  70-hp  boiler,  one  50-hp  steam  engine,  one  ‘ilVt- 
kva,  2300-volt  generator,  one  panel  combination  switchboard,  30-kw  trans¬ 
formers  (small  sizes),  80  2S-ft.,  6-in.  top:  65  3S-ft.,  6-in.  top,  and  2  3S-ft., 
7-in.  top  white  cedar  poles;  about  50  5-amp  alternating-current  meters 
and  19  incandescent  lamps  of  80  cp.  Rollins  &  Westover,  Midland 
Building,  Kansas  City,  Mo.,  are  engineers. 


Southern  States 

ROCKFISH,  N.  C. — The  Raeford  Co.  contemplates  the  installation 
of  an  electric-light  plant  in  Rockfish  to  supply  electricity  in  Lumberton. 

WILMINGTON,  N.  C. — The  Tidewater  Pwr.  Co.  is  planning  to  erect 
a  substation  at  Winter  Park  and  install  a  500-kw  rotary  converter  and 
transformer  in  its  Wrightsville  Beach  station. 

WINSTON-SALKM,  N.  C.— The  Southern  Pwr.  Co.,  of  Charlotte,  N.  C., 
is  reported  to  have  secured  the  controlling  interests  of  the  Fries  Mfg.  & 
Power  Co.,  of  Winston-Salem,  which  operates  the  light  and  power  plants 
and  street-railway  system  here.  W.  S.  Lee,  of  Charlotte,  is  vice-president 
and  general  manager  of  the  Southern  Pwr.  Co. 

GUYTON,  GA. — .\t  an  election  to  be  held  .\pril  15  the  proposition  to 
issue  $15,000  in  bonds,  the  proceeds  of  $10,000  to  be  used  for  the  install¬ 
ation  of  a  water-works  system  and  $5,000  for  an  electric-light  system, 
will  be  submitted  to  the  voters. 

L.\  GR.XNGE,  G.\. — The  Columbus  Pwr.  Co.,  of  Columbus,  con¬ 
templates  the  construction  of  a  substation  and  distributing  system  in 
La  Grange,  to  cost  about  $35,000. 

WAYCROSS.  G.\. — The  Ware  County  Lt.  &  Pwr.  Co.,  of  Waycross,  has 
applied  to  the  State  Railroad  Commission  for  permission  to  issue  $180,000 
in  bonds,  of  which  the  proceeds  of  $50,000  will  be  used  for  the  purchase 
of  a  500-kw  steam  turbine,  with  battery  of  three  boilers,  the  remainder 
to  be  used  to  pay  outstanding  indebtedness. 

BR.\DENTOWN,  FL.\. — The  Southern  Utilities  Co.  is  being  organized 
to  own  and  operate  30  electric,  ice,  gas  and  water  properties  in  15  Florida 
towns  as  follows;  .Arcadia,  electric-light,  power  and  ice  plants:  Braden- 
town,  including  Palmetto  and  Manatee,  electric-light,  power  and  ice 
plants:  Fernandina,  ice  plant:  Fort  Lauderdale,  electric  light,  power  and 
ice  plants:  Fort  Myers,  electric  light,  power  and  ice  plants:  Lake 
City,  ice  plant:  Live  Oak,  electric  light,  jwwer  and  ice  plants:  Tarpon 
Springs,  electric  light,  power  and  ice  plants:  West  Palm  Beach,  electric 
light,  power  and  ice  plants:  Miami,  ice  plant:  Palatka,  ice  plant:  Pen¬ 
sacola,  ice  plants:  Punta  Gorda,  ice  plant:  St.  Augustine,  ice  plant  and 
steam  laundry:  Sanford,  electric  light,  power,  ice  and  water  plants: 
Tarpon  Springs,  electric  light,  i>ower  and  ice  plants-.  West  Palm  Beach, 
electric  light,  power  and  ice  plants,  all  in  Florida.  The  company  con¬ 
templates  extensions  and  improvements,  those  already  approved  being 
estimated  to  cost  about  $300,000.  Financial  arrangements  are  being  made 
by  the  Engineering  Securities  Corpn.,  of  New  A’ork.,  N.  Y.  J.  G.  White, 
43  Exchange  Place,  New  A'ork,  N.  Y.,  president.  11.  C.  Adams,  recently 
of  West  Palm  Beach,  will  be  general  manager  of  all  properties. 

ORL.ANI),  FL.A. — Plans  are  being  considered  for  the  construction  of 
an  electric  line  from  Orlando  to  Kissimmee.  Part  of  the  funds  for 
this  project  will  be  supplied  by  the  municipalities  of  Orlando  and 
Ki>simniee. 

PENSACOL.\,  FL.A.- -The  City  Council  has  adopted  a  resolution  call¬ 
ing  for  an  election  to  vote  on  the  proposition  to  issue  $100,000  in  bonds 
for  the  installation  of  a  municipal  electric-light  plant  to  furnish  electricity 
for  lighting  the  streets  of  the  city.  The  proposed  plant  is  to  supply  energy 
for  municipal  purposes  only. 

WEST  PALM  BE.ACII,  FL.\. — The  local  electric  light  and  power  plant, 
owned  by  the  .Ariston  Ice  &  El.  Co.,  has  been  sold  to  a  corporation 
of  whijh  H.  C.  -Adams  is  general  manager. 

HENDERSON,  TENN. — .At  an  election  to  be  held  March  28  the 
proposition  to  issue  $50,000  in  bonds,  the  proceeds  to  be  used  for  the 
installation  of  an  electric-light  plant  and  water-works  system,  will  be 
submitted  to  the  voters. 

MEMPHIS,  TENN. — Application  has  been  made  to  the  City  Council 
by  S.  H.  Trezevant  and  G.  C.  -Alban  for  an  electric-light  franchise  in 
Memphis. 

N.ASHVILLE,  TENN. — The  board  of  engineer  officers  charged  with  the 
consideration  of  the  improvement  of  the  Muscle  Shoals  section  of  the 
Tennessee  River  for  the  purpose  of  navigation  combined  with  water¬ 
power  has  prepared  plans  and  estimates  of  cost  of  the  structures  necessary 
for  securing  both  results.  The  plans  selected  by  the  board  involve  the 
construction  of  three  dams  between  Florence  and  Decatur,  Ala.  The 
first  is  to  have  an  available  head  varying  from  64.5  ft.  at  low  water  to 
45.5  ft.  at  extreme  high  water:  the  second  from  35  ft.  to  29.5  ft.,  and 
the  third  from  35  ft.  to  28.5  ft.  The  |)lans  provide  for  a  power  house  at 
each  dam  and  propose  to  utilize  for  primary  power  the  first,  10,000 
sccond-ft.  and  for  secondary  power  the  next  10,000  second-ft.  of  dis¬ 
charge.  The  plans  provide  logkf  necessary  for  6-ft.  navigation  between 
Florence  and  Decatur,  with  provision  for  ultimate  deepening  to  9  ft. 
It  is  estimated  that  the  three  dams  combined  will  develop  at  the  switch¬ 
board  of  the  power-house  approximately  105,000  hp  electrical  energy  for 


primary  power  and  about  95,000  hp  for  secondary  power.  The  board 
is  now  prepared  to  receive  proposals  from  parties  who  may  desire  to 
co-operate  in  this  combined  water-power  and  navigation  development,  for 
which  proposals  will  be  received  until  June  24  at  the  United  States 
engineer’s  office  at  Nashville,  Tenn.,  where  further  information  may 
be  obtained. 

EUFAULA,  .AL.A. — The  City  Council  is  considering  a  proposition  to  in¬ 
stall  electrically  driven  pumping  machinery  in  the  water-works  station. 

GALVESTON,  TEX. — The  contract  for  installing  the  ornamental 
street-lighting  system  on  the  boulevard  has  been  awarded  to  Max  Levy 
for  $14,000.  The  contract  provides  for  the  erection  of  57  ornamental 
lamp  standards,  carrying  five-lamp  clusters,  complete. 

KYLE,  TEX. — The  City  Council  has  granted  a  franchise  to  J.  W. 
Tompkins  and  associates  to  install  and  operate  an  electric-light  plant  in 
Kyle. 

LUBBOCK,  TEX. — The  property  of  the  Lubbock  Lt.  &  Ice  Co.  has 
been  purchased  by  the  Malone  Lt.  &  Pwr.  Co.,  of  Malone,  and  John  R. 
Cullinane,  of  St.  Louis,  Mo.  The  new  owners  will  enlarge  and  improve 
the  plant.  It  is  reported  that  the  two  plants  will  be  connected  and 
electricity  will  be  supplied  for  lamps  and  motors  in  -Abernathy  and 
Hale  Center  and  to  the  territory  between  Plainview  and  Lubbock. 

MERCEDES,  TEX.— The  City  Council  has  granted  S.  A.  Robertson, 
of  San  Benito,  a  franchise  to  install  and  operate  an  electric-light  plant 
and  water-works  system  here.  Mr.  Robertson  also  proposes  to  establish 
a  large  ice  plant  in  Mercedes. 

MOUNT  PLE.AS.ANT,  TEX. — The  Robert  M.  McCandlish  Engineering 
Co.,  of  Kansas  City,  Mo.,  has  been  engaged  to  take  charge  of  the  engineer¬ 
ing  work  in  connection  with  the  proposed  improvements  to  the  local  elec¬ 
tric-light  plant,  which  was  recently  purchased  by  the  .Albert  Emanual  Co., 
of  Dayton,  Ohio. 

QUANN.AH,  TEX. — Fixtensive  improvements  are  under  way  at  the  plant 
of  the  Acme  Cement  Plaster  Co.,  of  Quannah.  The  plans,  it  is  stated, 
provide  for  a  new  power  house,  equipped  with  Diesel  engines.  It  is  pro¬ 
posed  to  discard  steam  power  entirely  and  operate  the  machinery  in  the 
various  buildings  by  electricity. 

TIMPSON,  TEX. — The  City  Council  has  entered  into  a  contract  with 
P.  W.  McKittrick,  owner  of  the  local  electric-light  plant,  to  light  all  the 
streets  of  the  city  for  a  period  of  five  years. 


Pacific  States 

ULYMPLA,  W.ASH. — .Application  has  been  made  to  the  City  Couiud 
by  W  ilbur  F'oshay,  of  Portlrnd,  Ore.,  and  Millard  Lemon,  of  Olympia, 
for  a  franchise  to  construct  and  operate  an  electric-light  plant  and  steam- 
heating  system. 

SPOK.\XFi,  \V.\SH. — The  Des  Chutes  Pwr.  Co.,  recently  organized, 
has  nearly  completed  the  construction  of  its  power  plants  on  the  Des 
Chutes  and  Crooked  Rivers.  The  equipment  of  the  plants  include  three 
1300-hp  “Samson”  Leffell  waterwheels  equipped  with  Lombard  governors. 
General  Electric  and  AVestinghouse  generators.  General  Electric  switch¬ 
board  and  transformers.  .About  70  miles  of  transmission  lines  have  been 
erected  connecting  Prineville,  Ore.,  Redmond,  Ore.,  Metolius,  Ore., 
Madras,  Ore.,  Culver,  Ore.,  and  Crooked  River  Valley,  where  substa¬ 
tions  have  been  erected.  L.  M.  Simpson  is  general  manager. 

AA'EXATCHEE,  AV.-ASH. — AA’ilbur  B.  Foshay,  of  Portland,  Ore.,  has 
applied  for  a  fr.inchise  to  install  and  operate  an  elertric-power  jilant  and 
steam-heating  system  in  AA'enatchee. 

NEAVPORT,  ORE. — .Arrangements  are  being  made  by  the  Yaquina  El. 
Co.  to  enlarge  its  plant  in  Newport  and  install  new  machinery  at  a  cost 
of  about  $3,500.  -A  new  1 50-hp  boiler  wdl  be  installed. 

PORTL.AND,  ORF'. — The  Portland,  Flugene  &  Eastern  Ry.  Co.,  of 
Portland,  will  equip  the  old  steam  road  of  the  Southern  Pacific  Railway 
for  electrical  operation.  Paul  Lebenbaum,  electrical  engineer  of  the  com¬ 
pany,  will  have  charge  of  the  work. 

PORTL.AND,  ORE. — It  is  stated  that  the  Portland  Gas  &  Coke  Co., 
the  Pacific  Pwr.  &  Lt.  Co.,  of  Portland,  and  the  AValla  AValla  Valley  Ry. 
Co.,  of  AV’alla  AA’alla,  AA’ash,  will  make  extensions  and  improvements  to 
their  systems,  involving  an  expenditure  of  $3,000,000.  Guy  AA'.  Talbot, 
of  Portland,  is  president  of  the  three  companies. 

.AZUS.A,  C.AL. — Surveys  are  being  made  by  the  Pacific  Lt.  &  Pwr. 
Corpn.  for  the  erection  of  a  15,000-volt  distribution  line  from  its  power 
house  near  .-Azusa  to  Baldwin  Park,  to  the  southwest  of  Azusa. 

BlvAUMONT,  C.AL. — The  Southern  California  FMison  Co.  has  been 
granted  a  franchise  to  construct  and  operate  an  electric  distributing  sys¬ 
tem  in  Beaumont.  Construction  work  will  begin  at  once. 

l.l.XDS.AA’,  C.AL. — The  Tulare  County  Pwr.  Co.,  of  Lindsay,  is  plan¬ 
ning  to  increase  the  output  of  its  plant  at  Tulare  and  to  erect  many 
miles  of  transmission  lines  through  the  southern  part  of  the  county. 

LOS  .ANGELF!!S,  C.AL. — The  Fairview  Farms  Co.  will  install  a  large 
irrigating  and  pumping  system  on  its  tract  of  land  near  Newport  Beach. 
Motors  will  be  used. 

O.AKL.AND,  C.AL. — .Applications  have  Iteen  presented  to  the  City  Coun¬ 
cil  asking  for  the  erection  of  electroliers  on  Fifteenth,  Sixteenth  and 
Eighteenth  Streets.  Under  the  jiroposed  plan  the  property  owners  would 
pay  for  the  electroliers  and  the  city  maintain  the  lamps. 
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PASADENA,  CAL. — Steps  have  been  taken  by  property  owners  and 
residents  on  Lincoln  Avenue  for  the  installation  of  ornamental  street 
lamps  on  that  thoroughfare  from  Fair  Oaks  .\venue  to  the  northern 
city  boundary.  The  Lincoln  Avenue  and  North  VV>st  Improvement  As¬ 
sociation  is  interested.  Property  owners  on  Marengo  Avenue  are  circu¬ 
lating  a  petition  for  the  installation  of  ornamental  street  lamps  on  that 
avenue.  Ornamental  lamps  will  be  installed  on  Los  Robles  Avenue  from 
California  Street  to  Woodbury  Road  this  spring. 

S.\N  ANDRE-AS,  CAL. — The  Board  of  .Supervisors  of  Calaveras  County 
has  awarded  two  franchises,  one  to  the  Oro  El.  Corpn.,  of  San  Fran¬ 
cisco,  and  the  other  to  Desire  Fricot,  of  Fricot  City,  permitting  the 
grantees  to  construct  and  operate  electric  transmission  lines  along  the 
highways  of  the  county. 

SAN  FRANCESCO,  CAL. — The  State  Railroad  Commission  has  granted 
the  Great  Western  Pwr.  Co.  permission  to  issue  bonds  to  the  amount 
of  $4,411,000  to  be  used  for  general  improvements,  extension  and  de¬ 
velopment  work,  principally  on  the  Feather  River,  including  new  dis¬ 
tribution  lines  and  service  connection  to  consumers  in  Alameda,  Contra 
Costa,  Sacramento,  Solano,  Sonoma  and  Napa  counties  and  the  cities 
and  towns  of  San  Lorenzo,  Gakland,  Berkeley,  Oak  Park,  Sacramento, 
.Sebastopol,  Napa  Junction,  Suisun,  Fairfield,  Napa,  Santa  Rosa  and 
Dixon,  to  cost  $709,1 9.1;  construction  of  IS  miles  of  transmission  lines 
from  Noraga  Valley  to  the  south  side  of  Carquinez  Straits,  a  substation  at 
the  Carquinez  end  of  the  line,  transmission  line  between  Valona  and 
Richmond,  transformer  sets  at  Richmond,  6  miles  of  secondary  circuit  on 
Richmond  feeder,  primary  extensions  and  transformers  at  Oakland,  reg¬ 
ulators  at  Oakland  substation,  an  armored  cable  beneath  the  waters  of 
San  Francisco  Bay,  auxiliary  line  from  Napa  to  Santa  Rosa,  secondary 
circuit  from  Carquinez  .Straits  to  Napa,  additional  armored  cable  be¬ 
neath  the  waters  of  Carquinez  Straits,  condenser  at  Oakland,  and  gen¬ 
erator  set  at  F'ruitvale,  to  cost  $362,602;  extension  of  Big  Bend  power 
house  by  completing  installation  of  units  Nos.  5  and  6  to  increase  the 
output  from  40,000  kw  to  60,000  kw,  at  a  cost  of  $639,627;  completion  of 
Big  Meadows  dam  and  reservoir,  $1,607,631;  acquisition  of  lands  in  Big 
Meadows  reservoir  site,  $200,000;  .\ntioch  substation,  $46,000;  Sacramento 
substation,  $20,900;  Balfour-Guthrie  extension,  $16,200;  Antioch-Bowers 
tie  line,  $10,000;  .Xntioch-Sherman  Island  tie  line,  $9,000;  Antioch- 
Nichols  circuit,  $9,000,  and  Island  division  extension,  $31,000,  the  bal¬ 
ance  to  be  used  for  general  improvements. 

SUISUN,  C.\L. — Plans  are  being  prepared  by  the  Pacific  Gas  &  El.  Co. 
for  the  erection  of  a  large  substation,  32  ft.  by  80  ft.,  near  Suisun. 

TURLOCK,  C-AL. — Bids  will  be  received  by  A.  G.  Elmor,  city  clerk, 
for  furnishing  a  two-stage  centrifugal  pump,  one  100-hp  induction  motor 
and  10-in.  pipe  for  the  city  water-works  system. 

\  ENICE,  C.'\L. — Bids  will  be  received  by  the  Board  of  Trustees  of 
X’enice  for  the  installation  of  an  ornamental  street-lighting  system,  in¬ 
cluding  ducts  and  posts  complete.  C.  S.  Thatcher  is  clerk  of  board. 

WOODL.\ND,  C.\L. — The  Pacific  Gas  &  El.  Co.  will  soon  begin  work 
on  the  erection  of  an  electric  transmission  line  in  northwestern  Yolo 
County,  right-of-way  for  which  is  now  being  obtained. 

OGDEN,  UTAH. — The  city  of  Ogden  has  surrendered  its  option  on  the 
plant  of  the  Merchants’  Lt.  &  Pwr.  Co.,  of  Ogden.  The  city  commission¬ 
ers  have  adopted  a  resolution  legalizing  the  proposed  deal  between  the 
Merchants’  Lt.  &  Pwr.  Co.  and  the  Utah  Pwr.  &  Lt.  Co.,  of  Salt  Lake 
City,  whereby  the  latter  will  take  over  the  property  of  the  former. 

GRE.\T  F.ALLS,  MONT. — The  Secretary  of  the  Interior  has  signed  a 
contract  with  the  Great  Falls  Pwr.  Co.  for  furnishing  electrical  energy 
for  operating  machinery  on  the  Big  Sun  River  reclamation  project.  Work 
on  the  erection  of  the  transmission  line  from  Great  Falls  to  the  various 
points  in  the  .Sun  River  Valley  will  begin  within  30  days,  surveys  having 
been  completed.  Max  Ilebgen,  of  'Butte,  is  general  manager  of  the  com¬ 
pany.  11.  N.  S.avage  is  supervising  engineer  of  the  Reclamation  Service 
for  Montana. 

HELENA,  MONT. — Bids  will  be  received  by  City  Clerk  Mettson  until 
April  7  for  ornamental  lighting  in  the  district,  which  includes  .Main 
Street,  Park  .Avenue  and  Warren  Street  and  all  intersecting  streets  from 
.State  Street  north  to  Helen  .Avenue  with  the  exception  of  Wood,  plans 
and  specifications  for  which  may  be  obtained  from  the  city  clerk. 

COLOR. ADO  SPRINGS,  COL. — The  County  Commissioners  are  con¬ 
templating  the  installation  of  an  electric-light  and  heating  plant  to  furnish 
light,  heat  and  power  for  the  court  house,  county  jail  and  detention  home. 

Tl'CLTMC.ARl,  N.  M. — The  City  Council  has  entered  into  a  contract 
with  the  Tucumcari  Lt.  &  Pwr.  Co.  for  furnishing  electricity  to  operate 
the  municipal  water-works  plant. 


Canada 

STR.ATHMORE,  .ALT .A. — The  Strathmore  Lt.  &  Pwr.  Co.  is  planning 
to  install  an  electric-light  plant  in  Strathmore.  The  equipment  of  the 
plant  will  consist  of  two  61-hp  producer  gas  engines,  two  31-kw  alter¬ 
nating-current  generators,  eight  transformers  (220-110-volt),  30-ft.,  6-in. 
top  poles  and  about  1  miles  of  wire,  about  200  meters,  20  arc  lamps  and 
1100  21-watt  tungsten  lamps.  The  granting  of  a  franchise  to  the  com¬ 
pany  is  now  pending.  -A.  W.  Bowman  is  engineer  in  charge. 

NEW  WESTMINSTER,  B.  C. — The  merchants  on  Sixth  Street  will 


present  a  petition  to  the  City  Council  asking  for  an  ornamental  street- 
lighting  system  on  the  business  portion  of  the  street. 

A'.AXCOUVER,  B.  C. — Plans  are  being  considered  by  the  civic  authori¬ 
ties  and  the  British  Columbia  El.  Ry.  Co.,  Ltd.,  for  placing  wires  in 
underground  conduits  in  the  business  section  of  the  city. 

VANCOUVER,  B.  C.— The  British  Columbia  El.  Ry.  Co.  is  planning 
to  build  three  two-story  steel  frame  concrete  substations  soon,  to  cost 
about  $410,000.  Two  will  be  located  in  Hastings  and  one  near  Sapperton. 

VICTORIA,  B.  C. — The  Canadian  Northern  Pacific  Ry.  Co.  contem¬ 
plates  the  construction  of  a  30,000-hp  power  plant  near  Yale.  The  com¬ 
pany  has  applied  for  permission  to  take  110  cu.  ft.  of  water  per  second 
from  the  Nicolum  River,  near  Hope. 

AV’ANETA,  B.  C. — The  Waneta  Devel.  Co.  contemplates  the  construc¬ 
tion  of  a  hydroelectric  plant  at  the  junction  of  the  Salmon  and  Pend 
Oreille  Rivers,  near  Waneta.  The  initial  installation  will  develop  2100 
hp  and  provision  will  be  made  for  extensions  as  needed.  It  is  proposed 
to  erect  a  transmission  line  to  Sheej)  Creek  to  furnish  electricity  to  the 
mines  there,  and  possibly  it  may  be  extended  to  Salmo.  David  Walmsley, 
of  Nelson,  B.  C.,  is  one  of  the  directors. 

BR.ADFORD,  ONT. — The  ratepayers  have  passed  a  by-law  requesting 
the  Ontario  Hydro-Electric  Power  Commission  to  submit  a  report  on  the 
cost  of  supplying  Niagara  power  in  Bradford. 

N.APANEE,  ONT. — The  El.  Pwr.  Co.,  Toronto,  is  considering  the 
erection  of  three  additional  rural  distribution  lines,  work  on  which  will 
begin  in  the  near  future.  One  line  will  extend  from  Lindsay  to  Mariposa 
and  Oakwood,  a  distance  of  12  miles;  one  from  Whitby  to  Pickering,  12 
miles,  and  the  other  from  Belleville  to  Foxboro,  1  miles. 

ST.  THOMAS,  ONT. — Plans  are  being  prepared  for  a  new  power 
hou.'e  for  the  Michigan  Central  R.  R.  Co.,  to  be  erected  in  St.  Thomas, 
in  connection  with  a  large  machine  shop  and  other  improvements.  The 
total  cost  of  the  work  is  estimated  at  $110,000. 

TORONTO,  ONT. — .Announcement  is  made  by  lion.  Adam  Beck,  chair¬ 
man,  that  the  Ontario  Hydro-Electric  Power  Commission  will  at  once 
advertise  for  tenders  for  the  construction  of  the  transmission  line  from 
Dundas  to  Windsor.  Four  routes  have  been  located  between  the  Grand 
Trunk  and  P^re  Marquette  Railway  tracks,  but  the  route  of  the  line  has 
not  yet  been  decided  upon.  This  extension  will  cost  several  million  dol¬ 
lars,  and  all  towns  along  the  transmission  line,  including  St.  Thomas  and 
Chatham,  will  be  supplied  with  electricity.  It  is  announced  that  the 
commission  will  at  once  call  for  tenders  for  material  for  the  construc¬ 
tion  of  transmission  lines  from  Cannington  to  Beaverton,  from  Berlin 
to  Elmira,  from  Clinton  to  Goderich,  and  from  Brantford  to  Paris.  Tlie 
cost  of  material  for  these  extensions  is  estimated  at  $2,000,000. 

REGIN.A,  S.ASK. — Sealed  tenders  will  be  received  by  the  city  commis¬ 
sioners,  Regina,  Sask,  until  April  30,  for  furnishing  one  1200-kw  synchro¬ 
nous  motor-generator  or  motor-converter  set,  complete  with  panel  for 
the  control  of  alternating-current  motor  and  generator  panel  and 
equalizing  pedestal  for  the  control  of  direct  current  generator.  Specifica¬ 
tions  may  be  obtained  upon  application  to  E.  W.  Bull,  superintendent  of 
light  and  power,  of  Regina. 


Miscellaneous 

P.AN.AAI.A. — Sealed  proposals  will  be  received  at  the  office  of  the 
general  purchasing  officer.  Isthmian  Canal  Commission,  Washington,  D. 
C.,  until  April  12,  for  furnishing  sheet  iron  or  steel,  wire  cable,  chain, 
babbitt  metal,  yellow  metal,  sheet  brass  tubing,  bronze  wire  cloth,  valves, 
etc.  Blanks  and  general  information  may  be  obtained  from  the  above 
office  or  the  offices  of  the  assistant  purchasing  agents,  24  State  Street, 
New  York,  N.  Y. ;  614  Whitney-Central  Building,  New  Orleans,  T.a.,  and 
1086  North  Point  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is 
general  purchasing  officer. 

P.AN.AM.A. — Bids  will  be  received  at  the  office  of  the  general  purchas¬ 
ing  officer.  Isthmian  Canal  Commission,  Washington,  D.  C.,  unfil  May 
14  (extension  of  date  from  -April  14)  for  furnishing  and  erecting  coal¬ 
handling  machinery  and  accessories  for  two  coaling  plants^  Blanks  and 
general  information  relating  to  this  circular  (No.  763)  may  be  obtained 
from  the  above  office  or  the  offices  of  the  assistant  purchasing  agents,  24 
State  Street,  New  York,  N.  Y. ;  614  Whitney-Central  Building,  New 
Orleans,  La.,  and  1086  North  Point  Street,  San  Francisco,  Cal.  Major 
F.  C.  Boggs  is  general  purchasing  officer. 


New  Industrial  Companies 

THE  BAILEY  ELECTRIC  COMPANY,  of  Grand  Rapids,  Mich.,  has 
been  incorporated  to  manufacture  automobile  starters,  lighters  and 
ignition  outfits.  Prof.  B.  F.  Bailey,  of  the  University  of  Michigan,  is 
interested  in  the  company. 

THE  BEHR  ELECTRIC.AL  CONTRACTING  COMPANY,  of  St. 
Louis,  Mo.,  has  been  incorporated  with  a  capital  stock  of  $6,100  to 
manufacture  and  deal  in  electrical  machinery,  appliances,  etc.  The  in¬ 
corporators  are:  Charles  B.  Aaron,  A.  and  Rose  B.  Behr. 

THE  R.  O.  BIERDMANN  COMPANY,  of  Chicago,  Ill.,  has  been  in- 
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corporated  by  R.  C.  Bierdmann  and  Christian  and  Paul  C.  Meier.  The 
company  is  capitalized  at  $7,500  and  proposes  to  manufacture  and  deal 
ill  electrical  machinery,  appliances,  etc. 

THE  BUSBY-TEMPLETON  COMPANY,  of  Detroit,  Mich.,  has 
been  incorporated  with  a  capital  stock  of  $5,000  for  the  purpose  of 
doing  electrical  construction  work,  specializing  in  conduit  and  power  in¬ 
stallation.  J.  H.  Busby  and  P.  M.  Templeton,  Jr.,  are  incorporators.  The 
company  is  located  at  73  Shelby  Street,  Detroit. 

THE  CHICAGO  ELECTRIC  TIME  SWITCH  COMPANY,  of  Chi¬ 
cago,  III.,  has  been  incorporated  with  a  capital  stock  of  $2,500  to  do  a 
general  manufacturing  and  merchandising  business.  The  incorporators 
are:  Israel  S.  Berkman,  Leo  J.  Neeson  and  Jay  H.  Brown. 

THE  CRANE  ELECTRIC  SPECIALTY  COMPANY,  of  Chicago.  Ill., 
has  been  incorporated  with  a  capital  stock  of  $1,000  to  manufacture 
electrical  specialties.  The  incorporators  are:  George  Nelson,  Henry 
Jampoli  and  Frank  B.  Crane,  Jr. 

THE  ELECTRICAL  &  MECHANICAL  MANUFACTURING  COM- 
P.\NY,  of  Los  .\ngeles,  has  been  granted  a  charter  with  a  capital  stock 
of  $75,000.  The  incorporators  are:  W.  W.  Billings,  G.  F.  Shields,  G. 
.■\.  Boden,  S.  T.  Wolfe  and  J.  F.  Poole. 

THE  F.  &  P.  AUTO  TRANSPORTATION  COMPANY,  of  Brooklyn, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $70,000  to  manu¬ 
facture  and  deal  in  vehicles  propelled  by  gas,  electricity,  etc.  The  in¬ 
corporators  are:  W.  O.  Goddard,  F.  K.  Fairchild  and  G.  A.  Logan, 
of  Brooklyn,  N.  Y. 

THE  FOULKES  ELECTRICAL  COMPANY,  of  Los  Angeles.  Cal., 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  R.  E.  Floyd 
and  R.  T.  T.  Foulkes. 

THE  PETELER  SHOCK  ABSORBER  CORPORATION,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $50,000  to  deal  in 
shock  absorbers,  etc.  The  incorporators  are:  C.  A.  Stein,  N.  Meyer  and 
M.  L.  Strauss,  of  New  York,  N.  Y. 

THE  TACOMA  ELECTRICAL  MACHINERY  COMPANY,  of 
Tacoma,  Wash.,  has  been  incorporated  with  a  capital  stock  of  $20,000  by 
John  W.  Holmes,  J.  C.  Hill  and  others. 


New  Incorporations 


PHOENIX,  ARIZ. — The  Arizona  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  by  C.  Frank  Doebler,  William  H.  Hicken  and  Michael  F. 
Fenton.  The  company  is  capitalized  at  $40,000,000. 

HILO,  HAW  .'MI. — The  Hilo  Trac.  Co.  has  been  incorporated  with  a 
capital  stock  of  $2,000,000,  of  which  $56,000  has  been  paid  in,  to  equip 
and  operate  a  street-railway  system  in  Hilo.  The  incorporators  are  H. 
Y.  Patten,  Leland  S.  Conness,  W.  H.  Johnson,  C.  E.  Wright  and 
Delbert  E.  Metzer. 

BEARDSTOWN,  ILL. — The  Beardstown  Pub.  Ser.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $200,000  to  do  a  general  public 
utilities  business.  The  incorporators  are:  Thomas  K.  Condit,  Floyd  M. 
Condit  and  Robert  B.  Glenn. 

GILCHRIST,  ILL. — The  Edwards  River  Pwr.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $10,000  by  J.  W.  and  E.  C.  Walsh,  Jr., 
and  Paul  W'agner.  The  company  proposes  to  do  a  general-utility  busi¬ 
ness.  Post  office  address,  Gilchrist;  R.  F.  D.,  Viola. 

PORTL.\ND,  M.'MNE. — The  Southern  Public  Utilities  Co.  has  been 
granted  a  charter  under  the  law  of  the  State  of  Maine  with  a  capital 
stock  of  $5,000,000  to  generate  and  supply  power  and  also  to  manu¬ 
facture  and  deal  in  railroad  cars  of  all  kinds.  A.  F.  Jones  is  presi¬ 
dent  and  A.  A.  Richards,  treasurer,  both  of  Portland. 

L.'XMB,  MICH. — The  Lamb  Ltg.  Co.  has  been  organized  with  a 
capital  stock  of  $2,000  for  the  purpose  of  supplying  electricity  in  Lamb. 

MINNEAPOLIS,  MINN. — The  Great  West  Power  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $50,000  by  Arthur  W.  Stevens,  Harold 
C.  Gage,  Edward  J.  Peters,  Thomas  E.  Hanson,  all  of  Minneapolis,  and 
Foster  B.  Scager,  of  Cannon  Falls. 

PORT  JERVIS,  N.  Y. — .Articles  of  incorporation  have  been  filed  for 
the  Eastern  Pwr.  Co.,  of  New  York,  Inc.,  with  a  capital  stock  of  $100,- 
000,  by  W'.  P.  Gregg,  D.  R.  Thomas,  of  Port  Jervis,  and  C.  P.  W’ right, 
of  Susquehanna,  Pa.  The  company  proposes  to  generate  and  distribute 
electricity. 

H.ARRISBURG,  PA. — Charters  have  been  granted  by  the  State  De¬ 
partment  for  25  electric  companies  to  operate  in  Allegheny  and  Beaver 
Counties  as  follows:  Crescent,  Coraopolis,  East  Deery,  Edgeworth, 
Fawn,  Forward,  Glenfield,  Harmar,  Hays,  Letsdale,  Oakdale,  Osburn, 
Albin,  Ambridge,  Baden,  Conway,  Daugherty,  East  Rochester,  Economy, 
Harmony,  Freedom,  Hopewell,  Hudson,  Bulwer  and  lola  Electric  com¬ 
panies.  F2ach  company  is  capitalized  at  $5,000  and  all  with  same  in- 
porators.  The  incorporators  are  Herman  Halberer,  .Arthur  B.  Dampman 
and  William  E.  Miller,  all  of  Pittsburgh. 

SALT  LAKE  CITY,  UTAH. — The  Central  El.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000.  The  officers  are:  Joseph  Nelson, 
president;  J.  G.  Mc.Mlister,  vice-president,  and  J.  E.  Johnson,  secretary 
and  treasurer. 


Trade  Publications 


WATT-HOUR  METERS.— Bulletin  No.  A4092  of  the  General  Electric 
Company  describes  its  Thomson  watt-hour  meter. 

LUBRICATION.— The  lubrication  of  pneumatic  tools  is  made  the 
subject  of  Bulletin  No.  130  issued  by  the  Chicago  Pneumatic  Tool  Com¬ 
pany,  Chicago,  III. 

COPPER-CLAD  WIRE. — The  Duplex  Metals  Company,  Chester,  Pa., 
has  added  another  to  its  series  of  periodical  leaflets  giving  a  short  ad¬ 
vertising  talk  on  its  copper-clad  steel  wire. 

MOTOR-STARTING  PANELS.— The  General  Electric  Company  has 
recently  issued  Bulletin  No.  A4087,  which  illustrates  and  describes  its 
direct-current  motor-starting  panels  for  heavy  service. 

LIGHTING  FIXTURES.— The  F.  W.  Wakefield  Brass  Company, 
Vermilion,  Ohio,  in  a  recent  folder  illustrates  two  new  parts  shown  in 
use  together  with  a  new  two-lamp  square  pendant  in  both  straight  and 
chain  designs. 

STEEL  BOXES. — The  Allsteelequip  Company,  Aurora,  Ill.,  has  issued 
Bulletin  E-2,  containing  prices  of  steel  boxes  for  all  wiring  purposes. 
The  boxes  are  electrically  welded  and  conform  in  all  respects  to  the 
National  Electric  Code. 

MOTORS. — In  Bulletin  1010,  which  the  Triumph  Electrical  Company, 
Cincinnati,  Ohio,  has  recently  issued,  a  comprehensive,  illustrated  de¬ 
scription  of  its  adjustable  speed  motors  is  given,  and  the  operating 
characteristics  are  set  forth. 

ST.AGE  LIGHTING  APPARATUS.— The  Klieglight  arc  lamp  for 
taking  motion  pictures,  photographing  in  studios,  etc.,  is  the  subject  of 
a  bulletin  being  distributed  by  the  Universal  State  Lighting  Company, 
240  West  Fiftieth  Street,  New  York. 

GAS  AND  OIL  ENGINES. — Bogart  &  Company,  Ellicott  Square, 
Buffalo,  N.  Y.,  have  issued  a  folder  showing  a  number  of  good  illus¬ 
trations  and  sectional  views  of  gas  and  oil  engines.  These  engines  are 
huilt  to  operate  on  all  the  various  fuels. 

DIESEL  ENGINE. — In  an  eight-page  pamphlet  issued  by  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company,  the  results  of  an  exhaustive  test 
of  a  225-hp  Diesel  oil  engine  built  for  the  Hugo  (Okla.)  Ice  &  Light 
Company  are  given.  A  number  of  tables  and  curves  add  value  to  the 
publication. 

ST.ARTING  SWITCHES. — Bulletin  B-54  issued  by  the  AHen-Bradley 
Company,  Milwaukee,  Wis.,  refers  to  its  Type  H  resistance  starting 
switch  for  induction  motors.  This  apparatus  is  designed  for  starting 
motors  of  from  1  hp  to  50  hp,  switching  them  into  and  out  of  the 
circuit  and  protecting  them  against  no-voltage  and  overload. 

PUMPS. — Bulletin  No.  133,  issued  by  the  Goulds  Manufacturing  Com¬ 
pany,  Seneca  Falls,  N.  Y.,  illustrates  and  gives  specifications  of  the 
Gould  rotary  pumps,  which  can  be  adapted  to  almost  any  service  where 
the  required  capacity  and  pressure  are  within  their  ratings.  Their  char¬ 
acteristic  features  of  construction  and  operation  are  described. 

ELECTRIC  W.ASHING  M.ACHINE;.— The  Hurley  Machine  Company, 
29  South  Clinton  Street,  Chicago,  Ill.,  has  issued  a  circular  telling  of 
its  new  “Red  Electric  Junior”  washing  machine  and  the  “Red  Electric” 
washing  and  wringing  machine.  The  latter  machine  is  equipped  with  a 
special  two-roll  reversible  wringer  and  a  motor  which  will  operate  the 
washer  and  wringer  at  the  same  time. 

STE.AM  TURBINES — “A  Little  Journey  to  the  Home  of  the  ‘Economy’ 
Turbine”  is  the  title  of  a  booklet  written  by  Elbert  Hubbard  after  a  visit 
to  the  works  of  the  Kerr  Turbine  Company,  Wellsville,  N.  Y.  It  is 
written  in  an  attractive  manner  and  includes  interesting  information  on 
steam  economy  from  the  time  of  James  Watt  up  to  the  present  day.  The 
booklet  is  printed  in  the  usual  style  of  Roycroft  publications. 

GRINDING  MOTORS. — The  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  in  a  leaflet  recently  issued  gives  infor¬ 
mation  with  respect  to  its  polishing  and  grinding  motors,  which  are 
adapted  for  use  by  dentists,  jewelers,  opticians,  hotels,  restaurants,  ma¬ 
chine  shops,  garages  and  homes.  Their  advantages  are  briefly  set  forth. 
Brief  mention  is  made  of  a  0.33-hp  motor  suitable  for  shop,  store  and 
home. 

CARD  INDEX  OF  SPECIALTIES. — The  Clark  FZlectric  &  Manufac¬ 
turing  Company,  149  Broadway,  New  A'ork,  is  sending  out  to  the  trade 
index  cards  of  standard  size  for  the  convenience  of  purchasing  agents. 
The  reverse  side  illustrates  some  of  the  specialties  indexed.  Insulator 
clamps,  splicing  sleeves,  split  tinned  connectors,  overhead  clamping  sets, 
switches  and  ground-plates  are  among  the  company’s  specialties  and  ad¬ 
ditions  are  being  made. 


Business  Notes 


THE  ELECTRIC  PRODUCTS  COMPANY,  manufacturer  of  the  Wot- 
ton  automatic  battery-charging  panels,  has  moved  its  Cleveland  headquar¬ 
ters  from  6536  Carnegie  Avenue  to  10,514  Dupont  Avenue. 

HOW.VRD  &  CURTISS,  Pacific  Coast  representatives  of  the  Federal 
Storage  Battery  Car  Company  and  agents  for  Edison  storage  batteries, 
have  moved  their  offices  from  the  Metropolis  Bank  Buildfng  to  the  new 
Sharon  Building,  55  New  Montgomery  Street,  San  Francisco,  Cal. 
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UNITHD  STATES  PATENTS  ISSUED  MARCH  18,  1913. 

(Prepared  by  Robert  Starr  .Mlyii,  16  Exchange  Place,  New  York.] 

1,056.045.  PROCESS  OF  MANUFACTURING  GAS;  M.  W.  Murray. 
New  York.  N.  Y.  App.  tiled  June  6,  1912.  Dry  steam  introduced 
under  pressure  into  a  chamber  where  it  is  subjected  to  the  heat  of 
an  electric  arc  in  the  presence  of  a  catalytic  agent. 

1.056.051.  AUTOMATIC  RAILWAY  DANGER  SIGNAL;  H.  A.  Os¬ 
born,  St.  Joseph,  -Mo.  .App.  filed  March  27,  1911.  Roller  on  the 
engine  engages  and  operates  a  circuit-controlling  switch. 

1,056,061.  PROCESS  FOR  WELDING  DISSIMILAR  METALS;  F.  W. 
Rogers,  Heaver  Dam,  Wis.  App.  filed  Dec.  26,  1911.  Metal  of  lower 
melting  point  is  partially  or  wholly  fused  by  applying  heat  thereto 
through  the  medium  of  a  welding  plate  of  higher  melting  point, 
pressure  being  preferably  applied. 

1,056,064.  SELECTING  APPARATUS;  C.  E.  Scribner,  Jericho,  Vt., 
and  A.  11.  .Adams,  Sparkill,  N.  A’.  .App.  filed  Nov.  28,  1911.  Com¬ 
bination  of  polarized  and  neutral  relays. 

1,056,104.  .MEANS  FOR  THE  REGUL.ATION  AND  CONTROL  OF 
RAILWAY  AND  LIKE  TRAFFIC;  H.  v.  Kramer.  Hirmingham, 
England.  App.  filed  .April  11,  1912.  Inductive  system  with  live 
wire  along  track  and  coil  on  train. 

1,056,118.  METHOD  OF  ELECTROLYZING  STRE.V.MING  ELEC¬ 
TROLYTES;  J.  G.  Paulin,  I.andskrona,  Sweden.  .App.  filed  .April 
7,  1911.  Causes  a  current  of  fresh  electrolyte  to  flow  toward  and 
past  one  electrode  and  a  solution  of  the  product  formed  at  the  other 
electrode  to  flow  toward  and  past  said  latter  electrode. 

1,056.119.  ELECTROMECHANICAL  PROPULSION  SYSTE.M  FOR 
TR.AINS;  11.  Pieper,  Liege,  Belgium.  App.  filed  June  8,  1912. 
Combination  of  heat  motors,  electric  machines  coupled  thereto  and 
batteries  working  in  conjunction  with  the  electric  machines. 

1,056,124.  ELECTROMAGNETIC  REGULATING  OR  CONTROLLING 
.MEANS  FOR  VALVES  OR  THE  LIKE;  T.  J.  and  E.  Rorke, 
Barnes,  England.  .App.  filed  Dec.  6,  1910.  Thermostat  controls 
relays  which  operate  the  valves. 

1,056,154.  LAMP  SOCKh'T;  J.  Darby,  Summit,  N.  J.  -App.  filed  Oct. 
12,  1910.  Pull-socket  type;  commutator  reciprocated  on  a  straight 
guide  by  an  actuator  reciprocating  on  a  straight  guide  parallel  to  the 
first  guide. 

1,056,181.  ELECTROLYTIC  CELL  AND  METHOD  OF  MAINTAIN¬ 
ING  THE  EFFICIENt  Y  THEREOF;  W.  M.  Jewell.  Chicago.  Ill. 
.App.  filed  Dec.  17,  1912.  Horizontal  type,  preserving  stratification  of 
electrolyte  by  maintaining  cathode  liquor  at  a  lower  specific  gravity 
than  anode  liquor. 

1,056,205.  ELECTRICAL  WATER  HE.ATER;  A.  P.  Nichols,  Seattle, 
Wash.  App.  filed  June  24,  1911.  Tortuous  water  passage  with  re¬ 
sistance  device  in  the  normal  water  containing  part  of  said  passage. 

1,056,220.  ELECTRIC-(  IRCUIT  CUT-OUT;  H.  M.  Scheibe,  VVilkins- 
burg.  Pa.  App.  filed  June  9,  1910.  Fuse  is  held  under  tension. 

1,056,239.  ELECTRIC  BOX  CONNECTION;  F.  H.  Ward,  Brooklyn, 
N.  A'.  App.  filed  March  2,  1911.  -Adapted  for  being  secured  upon  a 
gas  pipe. 

1,056,242.  AUTOMATIC  COMPENSATING  MAGNETIC  CLUTCH; 
-A.  W.  Whitcomb,  Worcester,  Mass.  -App.  filed  July  3,  1911.  For¬ 
ward  and  reverse  at  different  speeds. 

1,056,243.  DOUBLE-.ACTING  CLUTCH;  -A.  W.  Whitcomb,  Worcester, 
Mass.  -App.  filed  July  24,  1911.  Combined  magnetic  and  friction. 

1,056,257.  BURGLAR  .AND  FIRE  -AL.ARM;  F.  Carlson,  Monessen,  Pa. 
.App.  filed  July  5,  1911.  Has  a  wax  post  for  holding  a  contact  mem¬ 
ber  out  of  engagement  with  a  contact. 

1,056.269.  POLICE-SIGN.AL-CODE  BOX;  W.  E.  Fastnacht,  York,  Pa. 
-App.  filed  Dec.  8,  1911.  Rotary  carrier  with  circuit-closing  devices 
and  a  plurality  of  selecting  devices. 

1,056.299.  BATTERY-PL.ATE  SEPARATOR;  H.  E.  Pratt,  New  York, 
N.  Y.  App.  filed  March  25,  1912.  Made  of  wood  veneer  so  as  to  be 
pervious,  with  a  perforated  sheet  of  hard  rubber  on  each  side  of  this 
pervious  plate. 

1,056,300.  REL.AY  SYSTEM;  E.  W.  Preston  and  G.  L.  Nickerson, 
Sioux  City,  la.  -App.  filed  Jan.  25,  1912.  Relays  automatically  con¬ 
trolled  by  speech  currents  from  a  telephone  transmitter. 

1.056,310.  ELECTRIC  SWITCH;  H.  J.  Wiegand,  Milwaukee,  Wis.  App. 
filed  March  24,  1910.  Rectilinearlv  movable  operating  member  di¬ 
rectly  engages  contact  member,  said  members  having  parts  to  cause 
quick  movement  of  contact  member  prior  to  the  direct  engagement 
by  tbe  operating  member. 

1,056,318.  APP.AR.ATl’S  FDR  MAGNETIC.ALLY  SEPARATING  MA 
TERLALS;  S.  Briick,  Berlin,  Germany.  -App.  filed  May  17,  1911. 
Material  is  passed  through  a  constant  magnetic  field  of  uniform 
strength  by  means  of  some  external  force,  sucb  as  compressed  air 
or  water. 

1,056.334.  ALTERNATING-CURRENT  RELAY;  J.  F.  D.  Iloge,  New 
York,  N.  Y.  App.  filed  Sept.  23,  1910.  Lagging  and  leading  currents 
produced  in  the  circuits  of  the  different  magnets. 

1,056.335.  ELECTRIC  STERILIZER  Ft)R  LIQUIDS;  H.  Howard.  Cor- 
vallis.  Ore.  App.  filed  May  23.  1912.  For  attachment  to  a  faucet. 

1,056,336.  BIPOLAR  INTR.AGASTRIC  ELECTRODE;  A.  G.  Hurdman, 
Denver,  Col.  App.  filed  Sept.  24.  1909.  Separated  slug-shaped  elec¬ 
trodes  in  contact  with  wall  of  stomach  provide  flow  of  current  there¬ 
through. 

1,050,337.  RECTIFIER  COMPOUND;  N.  Fallek,  Denver,  Col.  -ApP 
tiled  June  17,  1912.  Consists  of  sodium  phosphate,  asbestos,  sodium 
silicate  and  water. 

1,056.350.  TRANSMITTER;  R.  S.  M.  Mitchell.  Syracuse.  N.  Y.  Aop. 
filed  March  29.  1912.  Has  a  series  of  spirally  formed  electrodes 
which,  through  leverage  eonnections.  are  compressed  by  the  diaphragm. 

1,056,354.  1NC.ANDF.SCENT-L.\MP-SE(  I'RING  MEANS;  R.  W.  Mor- 
gan  (deceased),  Bronxville,  N.  A'.  -\pp.  filed  Sept.  19,  1908.  Helical 
spring  carried  by  and  secured  at  one  end  to  lamp  base. 

1,056,360.  INDl't  TOR  (iF.NERATOR  FOR  IGNITION  PURPOSES; 
T.  E.  Podlesak,  Brooklyn,  N.  Y.,  and  11.  J.  Podlesak,  Chicago,  Ill. 


.App.  filed  Sept.  25,  1901.  Permanent  magnet  with  special  pole  con¬ 
struction. 

1,056  382.  METHOD  OF  PRODUCING  LEAD  HYDR.ATE;  T.  G. 
Timby,  t  hicago.  Ill.  App.  filed  March  2,  1912.  Method  consists  in 
electrolyzing  a  cast  anode  of  lead  sulphide  ore  in  a  neutral  hydrous 
solution  of  a  nitrate  of  an  alkaline  base. 

1,056,383.  METHOD  OF  RECOVERING  LEAD  AND  SILVER;  T.  G. 
Timby,  Chicago,  Ill.  App.  filed  March  2,  1912.  Electrolyzing  in  a 
bath  of  suitable  electrolyte  a  cast  argentiferous  lead-bearing  ore  anode 
in  a  filtering  screen,  precipitating  the  silver  within  the  screen  anil 
collecting  lead  liberated  by  the  electrolysis  of  the  anode. 

1,056,392.  INSULATOR:  C.  -A.  Barr  and  J.  H.  Koren,  Chicago,  Ill. 
App.  filed  Dec.  18,  1911.  Spring  clamp  secures  the  insulator  in  place 
in  the  beam,  etc.,  in  which  it  is  seated. 

1,056,402.  ELECTRIC-RAILWAY  SIGNALING  APPARATUS;  W.  J. 
Cook,  Denver,  Col.  -App.  filed  July  24,  1909.  Wheel  flange  operates 
circuit-controlling  devices  for  the  .signals. 

1,056,423.  TELEPHONY;  M.  L.  Johnson,  Chicago,  Ill.  .\pp.  filed  May 

22,  1911.  Station  first  taking  the  line  for  use  may  have  the  use  of 

the  line  to  the  exclusion  of  other  stations. 

1,056.424.  TELEPHONY;  M.  L.  Johnson,  Chicago,  Ill.  -App.  filed  May 
22,  1911.  Calling  party  at  a  party-line  station  is  enabled  to  cause 
application  of  signaling  current  to  signal  receiver  at  another  station 
on  same  line;  apparatus  interfering  with  transmission  of  signaling 
current  is  removed  from  line. 

1,056,425.  TEI.EPHONA';  M.  L.  Johnson,  Chicago,  Ill.  .\pp.  filed  May 

22,  1911.  Calling  party  at  a  party-line  station  may  appropriate  his 

line  to  the  exclusion  of  other  stations  upon  the  same  line. 

1,056,456.  ELECTRIC  FURNAt  E  FOR  MELTING  AND  LIQUEFY¬ 
ING  FERRO  -ALLOYS;  W.  Schemmann  and  J.  Bronn,  Rombach,  (Ger¬ 
many.  -App.  filed  Dec.  14,  1910.  “Contact-resistance'’  heating. 

1,056,459.  AUTOMATIC  FIRE-PROTECTION  SIGNAL  SYSTEM;  J 
E.  Shepherd,  Flushing,  N.  A'.  .App.  filed  June  20,  1908.  Unaffected 
by  atmospheric  changes  in  temi)erature;  alarm  given  only  upon 
sudden  heating  occasioned  by  fire. 

1,056.482.  ELECTRIC  CUT-OFF  F<AR  MARINE  AND  OTHER  STEAM 
ENGINES:  R.  Zoppa,  Montclair,  N.  J.  -App.  filed  Dec.  30,  1912. 
For  jircventing  “racing”  when  screw  leaves  the  water,  etc. 

1,056.483.  T.AP  FOR  MULTIPLE-('ONDUCTOR  METALl.IC- 
SIIE.ATHEI)  CABLES;  H.  E.  Adams,  Pittsburgh,  Pa.  App.  filed 
Jan.  29.  1912.  Split  conduit  with  housing  fitting  over  same. 

1,056.498.  OUTLET-BOX  SUPPORT;  C.  C.  Buckels,  Chicago,  III.  -App. 
filed  Nov.  6,  1911.  Outlet  box  is  slidingly  adjustable  on  a  supporting 
far  which  is  adapted  to  be  secured  between  contiguous  joists  or  studs. 

1,056.533.  WORKING  SUBMARINE  CABLES;  J.  Gott.  Brighton,  Eng. 
.A|)p.  filed  March  18,  1912.  Polarity  of  the  line  current  is  automati¬ 
cally  charged  after  each  operation  of  the  sending  key. 

1,056.545.  EI.ECTROMAGNETIC  CLUTCH;  W.  C.  Huebner,  Buffalo. 
N.  A’.  .App.  filed  Sept.  23,  1912.  .Armatures  movable  radially  inward 
to  form  magnetic  bridges  between  magnetic  strip.s  on  the  magnet 
member. 

1,056.584.  SWITCH  AND  RECEPTACLE  BOX;  E.  Rosenkranz,  New 
A'ork,  N.  A'.  .App.  filed  Feb.  18,  1911.  Has  removable  “ide  plates  to 
facilitate  fastening  of  the  cables  or  conductors. 

1,056.637.  COMBINED  TELEPHONE  AND  FIRE-AL  ARM  SYSTE-AI; 
AN’.  W.  Dean,  Chicago,  Ill.  App.  filed  Aug.  15.  1903.  Uses  auxiliary 
currents  with  a  receiving  device  responsive  to  such  currents  and  un¬ 
affected  by  telephonic  currents. 

1,056.638.  THERMOST.AT;  W.  W.  Dean,  Elyria.  Ohio.  .App.  filed  May 
20,  1905.  Spiral  contact  spring  normally  held  compres  cd  in  non¬ 
contacting  position  by  being  embedded  in  a  fusible  material. 

1,056,641.  PROCESS  FOR  THE  MANUFACTURE  OF  METALLK 
FH.MS;  F.  Demel,  London,  Eng.  -App.  filed  May  1,  1911.  Relates 
to  iiroduction  of  goldleaf. 

1,056,651.  ELECTRIC-CABLE  CONNECTOR;  E.  H.  Fade,  New  York, 
N.  A'.  -App.  filed  March  31,  1911.  Socket  receives  stranded  cable  in 
one  end  and  solder  is  introduced  into  the  opposite  end. 

1,056,655.  LOCKING  DEVICE  FOR  TELEPHONES;  A.  Fornander, 
New  A'ork,  N.  A'.  -App.  filed  July  11,  1912.  Hinged  clasp  locks  upon 
the  column  of  the  instrument  and  interlocks  with  the  receiver  hook. 

1,056,671.  ELE(  TRIC.ALLY  OPER.ATED  CONTROLLING  MECHAN 
ISM;  J.  C.  Heintz,  Cleveland,  Ohio.  .App.  filed  Jan.  15,  1912.  For 
lighting  and  extinguishing  lamps,  operating  furnace  dampers,  etc. 

1,056.677.  SAATTCH  BOX;  R.  Hippie,  AA’illiamsport,  Pa.  .App.  filed 

May  19,  1909.  Has  a  pivoted  armature  provided  with  arcuate  and 
flat  faces  to  co-operate  magnetically  with  corresiKinding  pole  pieces. 

1,056.679.  CEILING-BLOCK  CONNECTOR;  L.  F.  Hopfer,  (  learfield. 
Pa.  .App.  filed  Feb.  6,  1912.  Lamp  terminals  on  a  detachable  member 
interlock  with  line  terminals  on  the  base  member  by  a  partial  rotative 
movement  of  the  detachable  member. 

1,056.711.  CROSSOVER  INSULATOR  FOR  ELECTRICAL  CON- 
Dl’CTORS;  F.  Schaub,  Jersey  Citv,  N.  J.  .App.  filed  July  9,  1908. 
Base  and  cross-over  member  provided  with  wire-receiving  recesses. 

1,056,725.  JUNCTION  BL(ACK  FOR  MAKING  ELECTRICAL  CON¬ 
NECTIONS;  -A.  K.  .Andriano,  New  A’ork,  N.  A’.  -App.  filed  Oct.  20, 
1910.  Base  having  an  insulating  support  carrying  outstanding  arms 
to  which  the  individual  wires  of  the  cables  are  secured,  for  telephone 
work. 

1,056,739.  TRANSFORMER  OF  ELECTRICITY:  J.  W.  Davis,  St.  Clair, 
Mo.  .App.  filed  May  8,  1911.  Commutator  having  segments  of  special 
construction. 

1,056,742.  RETRIJ-:VINC.  MECHANISM;  J.  Hollis,  Canton,  Ohio.  .App, 
filed  May  24,  1911.  A-yetrieving  spring  is  wound  up  by  the  unwinding 
of  the  trolley  roiie;  slack-absorbing  spring  keeps  trolley  rojie  under 
proper  tension. 

1.056,759.  SAVITCH  BOX  AND  SUPPORT;  AV.  H.  .Alallery.  Youngs¬ 
town.  Ohio.  .App.  filed  Feb.  19,  1912.  Made  of  sheet  metal  with 
plurality  of  lugs  to  engage  in  slots  in  supporting  bars. 


